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Notes and Comments. 

The Cuban Crop Restriction. 

TThe Cuban crop restriction decree was signed by President Machado 
on December 10th, and the doubts which remained in some quarters as to 
whether he would finally take that step were thus laid to rest. 

In accordance with the law of May 3rd, 1926, which authorized him to 
fix the exact date at which the sugar mills were to commence work for the 
1926-27 season, and also to declare the exact amount of the reduction to be 
effe<»ted in the crop, he confirmed his earlier decrees of last September that 
work at the crushing mills shonUl not commence before January 1st, 1927, 
and declared that after careful investigation he had arrived at the firm and 
irrevocable conclusion tlmt the limitation of the said crop to four-aiid-half 
million long tons would be of great benefit for all interests connected with 
the Cuban sugar industry, us well as for the general welfare of the island. 
He also decreed that the reduction to be made by each mill shall be based 
on estimates made by the Secretary of Agriculture, Commerce and Labour, 
who is autliorized to enforce the decrees and maintain the strict application 
of the penalties established against infraction of the law. In accordance 
with this decree, all cane left in the fields after the mills liave ground their 
allotment will have to be held over for the 1927-28 crop. And there is 
said to be enough cane growing this season to produce six million tons of 
sugar ! 

Opinions in sugar circles are by no means vmanimous as to the wisdom 
of the step taken by tlio President. There are some who look on it as a short- 
sighted policy which will damage Cuba’s domination of the sugar markets 
of the world, just when the goal is supposed to be in sight. Other nations, 
they argue, will now take heart, and endeavour by larger production to push 
Cuba into the baek-gi’ound. But the fact remains that even Cuba could not 
afford to go on producing sugai- at a price which brought in a profit to only a 
fraction of her producers, and being such a large producer herself she has 
a better chance of success than have any lesser lights in taking the step of 
calling a halt in the present process of over-production. It may be observed 
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that the analogy of the rubber industry does not seem to us irrelevant as an 
example of what can be done by even partial voluntary reduction of output 
to improve the economic side of production. When a few yeeo^ ago the price 
of rubber was entirely unremunerative and most small producers were threat- 
ened with bankruptcy, the Stevenson scheme of curtailment of crops in all 
rubber territories within the British sphere of influence was successfully 
launched and has entirely justifled its trial, as all the world now knows. Yet 
when it was first mooted it was argued by the critics that the scheme, being 
only partial inasmuch as it did not bring into the agreements the Dutch and 
other large foreign rubber producers, would only result in giving the market 
to the latter at the expense of the British producer. Events have worked 
out differently, and all rubber producers have benefited by the volimtary 
restriction of one large section. One must hope that the step Cuba has 
^aken will likewise benefit all, not least her own, sugar producers. 

Actually, the immediate effect of the Presidential decree has been, 
as Facta ahovi Sugar points out, to advance the price of sugar to an extent 
which, if not any further exceeded, will give Cuba on her restricted crop of 
million tons a remuneration of fifty million dollars above the amount 
that would have been realized from an unrestricted crop of five million tons 
at the former price. And yet the full importance of the Cuban restriction 
has not as yet been fully reflected on the sugar market, but may be expected 
to raise prices further in the near future. There is talk in Cuba of 4-cent 
sugar, but it is more generally agreed that a maximum of 3J cents would 
be more desirable, since a higher price might cause undue optimism and 
lead to excessive speculation, an eventuality not to be encouraged if the 
sugar market is to keep stabilized round a price yielding a fair profit. 

The Incidence of the Raw Sugar Duty in Japan. 

The Japan Sugar Trade Eeview calls attention in a detailed editorial 
to the way the Customs duty at present levied on foreign raws imported into 
Japan militates against the success of Cuban sugar as compared with Java 
muscovado, as imported by the Japanese refiners. This duty is refimded in 
case of the export of refined sugar made from imported raws ranging between 
Nos. 1 1 and 1 6 D.S. But Cuban sugar is apparently not offered in so convenient 
a form to the Japanese market, since Cuba either exports “ second class raw 
sugar in colour ” and compels the buyers to pay a high rate of customs duty, 
or else exports sugar after some admixture with molasses in order to lower 
the colour standard and so clear the customs more cheaply, in which event 
trouble and expense are added to the work of refining speh sugar. When 
in addition to these facts deliveries from Java are as a rule much quicker 
than from more distant sources like Cuba, it is not to be wondered that 
Japanese refiners are indisposed to take other than Java muscovados when 
they have in view the preparation of a refined for export markets like China. 
Java sugar as a consequence is in demand in the East even at a price above 
the world’s parity ; but this ascendancy may also be ascribed in part to 
India’s periodic dependence on Java for sugar, whenever her own crops fail 
to meet requirements. 

Whatever the precise causes, this comparative command of the Far* 
Eastern markets by Java sugar producers is not looked on with favour in 
Japan ; and for some time past J apanese refiners have made repeated attempts 
to alter the situation by getting their Government to revise the existing 
system of Customs duty and export drawbacks. This, we gather, the Japanese 
Government are now disposed to do. They are studying a new duty regula- 
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tion covering all foreign raws, and the refiners are asking them to extend 
the range of duty on raws up to Head>sugars or No. 21 D.S. If this alteration 
is effected, it would result in the Jax3anese market being freely open to Cuban 
sugars, which might come in to any extent up to half-a-million tons. The 
present demand for foreign raws in Japan is put at about that amount, 
but the trade exj)ect ere long to increase their sales in China sufficiently to 
warrant an import of raws amounting to anything up to 700,000 tons. If only 
half this amount of sugar were taken from Cuba, the latter’s position in the 
Far-Eastern markets would be a very appreciable one. 

Our contemporary points out that even if this invasion of Japan by 
foreign raws becomes an accomplished fact, it would not damage the business 
in Formosan sugar in Japan, because Formosan Head-sugar is in secure and 
steady demand in that country on account of its long-established attractive- 
ness — its brown colour and large size of grain. This sugar has for long com- 
manded a sale in Jai)an to the extent of SJ million piculs annually, and can 
compete effectively even at a higher price with Java sugars. The entry, 
therefore, of Cuban sugar into the Japanese raw sugar market would be at the 
expense of Java, not of Japan’s colonial sugar. But if Cuba is to compete 
successfully, it w'ill be necessary for her to make a special study of the Far- 
Eastern requirements and send out there the class of sugar that is needed, 
instead of dumping her excess piroduction regardless of its precise quality. 
One thing is clear, and that is that Japan is no longer content to buy raw 
sugar from cwljacent territories, but desires to be free to obtain her supplies 
from any w^orld source that seems advantageous. 


The College of Tropical Agriculture, Trinidad. 

The report of the lVin(‘ipal of tlie lmj)erial College of Tropical Agriculture 
in Trinidad for the year 1925-26, w^hich has just lately been published, contains 
a full summary of the w^ork undertaken dining the year. 

It is noteworthy that the fieltl from which students are drawn is widening, 
there having been in residence during 1925-26 four students from the Union 
of South Africa, one from Brazil, one from Egypt, and one from Ecuador. 
Similarly, it is noted that already students who have passed through the College 
are employed in the l^nion of South Africa, Southern Rhodesia, Uganda, 
Nigeria, the (Jold Coast, the Sudan, Ceylon, Barbados, Trinidad, Antigua, 
and British (hiiana. 

The staff under Dr. Mabtin Leake has imdergone no increase, but there 
have been a number of changes owing to members accepting posts in other 
spheres of work. Since Professor Boyd resigned the chair of Sugar Technol- 
ogy in 1925 there has been no appointment of a successor, in the absence of 
a suitable man being available ; but Mr. W. Scott, B.Sc., technologist of the 
Usine St. Madeleine, has filled the position temporarily. During this year 
the sugar factory did not opierate, but the delay has €ifforded the authorities 
time to work out a well considered scheme tor the Technology Department. 
Meantime the students taking the course have spent the crop season at the 
St. Madeleine factory. Actual field investigation has been limited by the 
available area, but has been directed to obtaining more intimate knowledge 
of the parental characters of the cane hitherto urowing in that area. And the 
frog-hopper investigations are being carried out by a committee working in 
conjunction with the College. 

This Report also contains the prospectus for the 1927-28 course of 
study.' We notice that the approximate exp>enses of a Jhree-year course 

1 This oau be obtained on application from the London Office of the College at 14, Trinity 
Square, London, £.C. 3. 
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of instruction, assuming the student sta 3 rs in Trinidad the whole period, 
work out at about £265 for the first year, £280 for the second, and £242 for 
the third year, plus, of course, the return passage to and from home. This 
includes living expenses, which are obviously subject to the personal element. 
There are also the students nominated by their countries who can come in 
under reduced fees ; and students from foreign countries can be accepted at 
double fees, or £100 per annum. 

Retirement of Dr. Schack-Sommer. 

Dr. Gustaf Schaok-Sommeb, the well known chemical engineer and 
sugar refiner has lately retired from business life owing to ilhhealth. He has 
been engaged for nearly half a century, first in Liverpool and afterwards 
in London, as a sugar refiner, and has been on the board of Martineaus, Ltd., 
for many years, having been in fact the Chairman since that Company’s 
f^mdation in 1896. Dr. Schack-Sombcer may be considered one of the 
pioneers in sugar beet experiments in this coimtry, he having carried on 
investigation work in that branch of agriculture as far back as the eighties 
of last century. His work in this line is to be found in the Journal of the 
Society of Chemical Industry from 1889 to 1896, €uid the pages of our pre- 
decessor, the Sugar Cane, also bear witness to his work. For instance in 
1890 and 1891 we reproduced* papers of his on “ Home-grown Sugar in 
Great Britain €uid Ireland ” ; and in 1896 gave a tabulation of “ Six Years’ 
Experiments in growing Sugar Beet in this Country.”* We trust that the 
relaxation afforded by cessation from active work may restore to him such 
a measure of good health as will allow him to enjoy his days of retirement. 

Beet Sugar in Scotland. 

The beet sugar industry in Scotland has not made such rapid progress 
as might have been expected (says the Glasgow Herald), The Greenock 
f€M3tory converted from a raw sugar refinery commenced operations in 1926, 
and in 1926 the Cupar factory, operated by the Anglo-Scottish group, com- 
menced slicing on November 8th, and was officially opened by Lady Gilmour, 
wife of the Secretary of State for Scotland, on December 11th. 

The Cupar factory is the first complete beet sugar factory built in Scot- 
land, and is the sixth in Great Britain built by Messrs. Duncan Stewart & Co. 
It is erected on the left bank of the river Eden about half-a-mile eeujt of Cupar, 
Fife, with convenient access both to railway and to roeul for the reception 
of beet and other material and the despatch of products. Operations at the 
site commenced in February, and the factory has been in running order since 
the first of November. It has been a technical success from commencing 
work, and now requires only more support from the farmers in the supply 
of beet to make its success complete. The site has an area of 46 acres, of 
which the buildings cover two acres, the remainder being used for railway 
sidings, roads, beet storage silos, and settling ponds for water. There are 
three and a quarter miles of railway sidings and one mile of roads within the 
site. The beet delivered either by rail or road is received into the silos, 
which cover 1^ acres, and are able to contain 10,000 tons of beet, equivalent 
to about 20 days’ supply for the factory at its present capacity. Area is 
reserved for ext^ding the silos as soon as the probable supply of beet warrants 
this. 

It has now been proved that beets can be grown in Scotland, and that 
the average sugar content of the roots supplied to Cupar is considerably higher 

’ » Sugar Cane^ 1890, 189-196; 1891, 341-362. • Sugar Cane, 1895, 146, 167-S. 
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than that on the Continent, where it has been cultivated extensively for 
nearly 100 years. Thns to make beet sugar a complete success in Scotland 
there is only required more careful cultivation to increase the yield per acre, 
and more farmers to grow this crop. 

Position of the Braziiian Sugar Industry. 

According to the Monthly Review of the Bank of London and South 
America, Brazilian sugar growers have been passing through a difficult period 
for some time past, and in common with other industries they have had to 
surmount some vital problems. At the outbreak of the war the total pro- 
duction of Brazilian sugar was about 160,000 tons per annum, thence it 
was rapidly increased to 812,000 tons, but by last season it had declined to 

660.000 tons. Between 1921 and 1923 producers were obliged to adjust 
their activities to the diminishing value of the milreis, which had the direct 
effect of increasing the cost of living, and .so advancing the price of labour. 
A subsequent obstacle to progress was on accoimt of the rise in exchange 
rates during the past year, which was not accompanied by a proportionate 
reduction in wages, yet it resulted in the producers receiving less payment 
for their jiroduce. Efforts were made to uphold prices for sugar sold within 
national territory, but this proved to be a transient palliative at the expense 
of the public, without bringing €my permanent relief to the producer. It 
should be remembered that Brazil has been an exporter of sugar for a great 
number of years, but that now such exports must be able to compete with 
the beet sugar industry of Europe and also with the Cuban product, which 
enjoys a i educed tariff into the United States of America of 1*76 cents jw 
pound, w'horeas other sugars pay 2j cents per pomid. 

The maintenance of unduly high local prices tends to create a false sense 
of international values, and the course of events has proved that it weakens 
the resources and recuperative powers of the industry when faced with a crisis. 
A co-operativc (‘ffort has lately been essayed in the State of Pernambuco, 
and the sugar producers have been uniting their intorests and allocating 

600.000 bags of ‘•Demerara” ot the present crop for export. To do this, they 
feel constrained to solicit the aid of the State Government by remitting 
the export tax on sugar, in order to enable them to sell in foreign markets 
on a competitive basis. In Campos, also, conjoint action has been arranged 
for the supply of local markets. 

Company Reports. 

St, Madeleine Sngar Co,, Ltd , — The seventh annual general meeting 
of the St. Madeleine Sugar Company, Ltd., was held in London last November, 
to present the accounts for the year ending June, 1926. The profits after 
payment of debenture interest amounted to £36,362, as against £3749 for 
1924-26. In conse(]uence, a debit balance of £66,233 brought m at the begin- 
ning of the financial year was reduced to £28,871, and there seem good grounds 
for hoping that this debit will be altogether wiped out by next June. The 
Chairman (Mr. G. Moody Stuabt) stated that the notable feature of the 
crop under review was that it was raised imder extraordinarily good weather 
conditions. The Trinidad 1926-26 crop wses indeed a record one, amoimtiiig 
to 73,000 tons, or 33 per cent, above the average. Of this amount the St. 
Madeleine Company turned out 29,365 tons, also a record. Unfortimately 
prices for sugar fell to a low level, averaging £14 per ton, as compared with 
£16 13s. 4d. in 1926 and £24 14s. in 1924. The factory results (with the pre- 
vious year in brackets) gave : sucrose in cane, 12*27 (ll’TO) ; purity of juice. 
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79*73 (81*86) ; recovery of sucrose, 83*96 (86*03) ; yield of 96® sugar, 10*74 
(10*49) ; tons estate canes per acre, 20*58 (19*74). The purcliase last year of 
La Fortun4e estate has proved of great advantage to the Company, since, 
while not increasing the cane acreage of the island, it has provided the St. 
Madeleine mill with canes to produce 6000 more tons of sugar, and so has 
enabled the factory to run at fuller efficiency. The Board of Directors has 
been strengthened by the addition to it of Sir E. R. Davson, Bart., who takes 
the place vacated by the death of Mr. Ctoil. Gubney. The prospects for 
the coming crop fall considerably short of the past one since the extra-favour- 
able conditions will hardly be repeated, but what is lost in quantity may con- 
ceivably be made up by the higher price for sugar that is indicated. The 
Directors therefore believe they can look forward to the future with confidence. 

South African Notes. 

According to the South African Sugar Journal^ the crushing season in 
Natal which has just ended was at the end of November expected to toted 
242,509 short tons of sugar, which compares with an actual output last year 
of 239,851 tons. 

One effect of the Millers’ and Planters’ Agreement just come to in South 
Africa is a decision to sell the whole of the sugar production (excex)t that 
emanating from one group) through a single agency. The unfortunate 
result is that a number of suerar merchants and agents are being superseded 
and in some cases may have to go out of business, unless they can contrive 
to find other lines of agency work. The business of the leading sugar merchants 
and agents in Natal, Messrs. David Fowler & CJo., Ltd., has, according to our 
contemporaiy, been acquired by Hulett’s South African Refineries, the firm 
who are to handle all the sugar from now on. 

The average price of First Refined sugar in South Africa for tlie twelve 
months ending October last has been £20 16s. per ton, a figure which includes 
the excise duty of £1 per ton. 

It is oflficiaUy announced that the Germein Government propose to increase the 
Customs duty on sugar from 10 to 16 RM. per 100 kg., and to reduce the amount of 
the internal tax thereon from 21 to 14 RM. per 100 kg. 


A paper on “ The Sugar Resources of the British Empire ” will be read before 
the Dominions and Colonies Section of the Royal Society of Arts on Tuesday, January 
25th, at 4-30 o’clock by Mr. Ben H. Morgan, Chairman, Empire Producers’ Organisa- 
tion. The Chair will be taken by the Right Hon. L. S. Amery, P.C., M.P.. Secretary 
of State for the Dominions and Colonies. Tickets for the meeting may be obtained 
upon application to the Secretary, Dominions and Colonies Section, Royal Society 
of Arts, John Street, Adelphi, W.C 2. 


For various reasons the price of sugar in the world^s markets during 1926 was 
so low as to leave little or no margin of profit to Colonial sugar producers. In conse- 
quence they were compelled to limit their purchases of new machinery to the minimum, 
^is, according to the Glasgow Herald^ had a bod effect on the business of sugar 
machinery manufacturers in Great Britain, and such orders as were going encountered 
keen competition from makers in the United States and the Continent. In Australia 
and South Africa, as a result of the policy of fostering the industry by fixing a high 
seUing price for internal trade, sugar manufacturers were not so badly affected by 
the low price of their commodity, ^d fair orders for machinery were placed in 
Glasgow for these two markets. Prospects are now better, following on a substantial 
rise in the price of sugar. This, with the more stable conditions ruling at home, 
makes the outlook more promising. Machinery manufacturers are, therefore, 
looking forward to receiving a good share of business during 1927. The firms in 
Glasgow engaged in this specialised branch of engineering are favourably known all 
over the sugar-producing world, and they were never better equipped than they are 
at present to execute large contracts. 
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At the annual meeting of Tate & Lyle, Ltd., it was announced that the 
directors had decided not to go on with the proposed beet sugar factory at 
Selby, Yorkshire, as there seemed no probability that the industry would pay 
its way in the end. In view of the fact that the Tate & Lyle factory at Bury 
St. Edmunds is reported to have made a big loss — over £60,000 — on its 
first years" working, this decision is perhaps not surprising. But that loss 
is only one more illustration of the difficulty of making new factories pay at 
the outset, before they have got accustomed to the special requirements of a 
continuous process of working. 

Selby is however to have a factory all the same, as it is reported that the 
Central Sugar Co. of Peterborough (owners of the Dyer-designed factory at 
Peterborough) have acquired a site on the banks of the River Ouse at Selby 
whereon to erect a second beet factory. Guarantees of beet from the sur- 
rounding farmers are said to be sufficient to warrant success, and it is planned 
to open the factory next October. It will be owned by a separate company, 
the Selby Sugar Company, Ltd. 

Tlie Bardney project is reported to have received promise of support 
from the Government through the Trade Facilities Act. This Lincolnshire 
proposal, first brought forward over a year ago, had to be deferred for lack 
of this aid, but the financial difficulty would seem now to be overcome. 

It was authoritatively reported last month that the Anglo-Dutch group 
had secured a site for another beet factory ; and it is now annoimced that 
this group have placed a contract for the erection of a beet factory at Kings 
Lynn to be ready for the 1927 crop. This contract has been secured by the 
firm of Fawcett, Preston & Co., Ltd., of Liverpool, and covers the erection 
of a plaiit capable of dealing with 1200 tons of beet per 24 hours. 

After 12 years" association w’ith the British Sugar Beet Society which 
he was largely instrumental in forming, Mr. Alfred Wood has tendered 
his resignation (to take jilace next month) of the post of Secretary of the 
Society. As is well known, Mr. Wood’s work has of late not been confined 
to the Society, he l>eing also the Secretary of the Anglo-Dutch group of beet 
sugar factories, and witli the increased pressure of work resulting he has 
found it advisable to sever his connexion with the Society and confine himself 
to his other interests. As Mr. Roberts, the chairman of the Society, said 
in announcing the news, Mr. Wood has a fine record of service on behalf of 
the Society and the beet sugar industry generally ; but since he is not retiring 
from the industry the lattcT* will obviously still gain the benefit of his wide 
experience. 

According to an official statement in Parliament, the acreage returned 
as being under sugar beet in England and Wales this year was 125,814 acres, 
as compared with 54,760 acres in 1925. The total amount of subsidy paid 
to the beet sugar industry since the passing of the British Sugar (Subsidy) 
Act, 1925, is £2,081,946. 

The new Peterborough sugar factory, built to the designs of the American firm 
of Dyer & Co., started operations on October 12th last, and in less than 30 days was 
operating at its rated capacity of 700 tons per 24 hours, while in November this 
^^re was exceeded, and on November 24th as much as 832 tons was sliced in 24 hours. 

The King has for some time been a grower of sugeu* beet on liis Norfolk farm 
lands. Being interested thereby in the subject, he accepted leist November the 
invitation of Lord Weir to go down to Colwick from London and inspect the beet 
factory of the Anglo-Scottish Beet Sugar Corporation while in active operation. The 
visit was entirely private, and the King was afforded every facility for seeing the 
complete modus opcrandi of turning sugar beets into white sugar. 
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Messrs. William Connal & Co’s Annual Review. 

Below we give the principal portions of the annual Report issued by 
Messrs. William Connal & Co., the well-known Glasgow sugar brokers, 
on the sugar trade during 1926. In part it relates to the Clyde sugar market. 

Raws , — ^When the sugar market opened in January, Cuban sugars were 
quoted at 11 s. to 11s. 3d. per cwt., and with moderate fluctuations these 
figures experienced little change till the end of August. In September, when 
it was realized that the statistical position had greatly improved, an advance 
took place of Is. 9d. to 2s. per cwt., followed towards the close of November 
by a further advance of 2s. to 2s. 3d. — ^tho quotation for Cubas being then 
13s. 7^d. to 14s. per cwt., and on 10th December, when the decree had 
been signed by the Cuban President, restricting the coming crop to 4,500,000 
tons, the quotation was raised to 16s. 9d. to 16s. IJd. per cwt., establishing 
an advance of 6s. per cwt. on raw sugar during the year. 

The effect of the restoration, by the present Government, of the prefer- 
ence of 4s. 3d. per cwt. on empire-grown sugar was fully realized early in 
the year. Sales of about 200,000 tons of Australian sugars had been 
made for shipment during the last six months of 1925, but from a strike 
in the Australian ports these shipments had been delayed, and their arrival 
in the U.K. took place principally during the early months of the year 
1926. These arrivals, then, largely supplied the wants of refiners to the 
exclusion of Cuban sugars, which for several years had dominated the British 
markets during these months. In consequence, the importation of Cuban 
sugars to the U.K. from 1st Janaary till the end of April only amounted 
tp 69,760 tons, against 261,970 tons in 1925. The exclusion of Cuban sugars 
was more or less continued during the year by importations from Mauritius, 
Natal, British West Indies, as well as from Peru ; the latter this year have 
been unusually abundant, having been about 120,000 tons, against 75,000 
tons in 1925, and the total Cuban imports from Ist January till 10th Decem- 
ber only amounted to 420,000 tons against 921,000 tons in 1926. 

The market was depressed during March from j>oor demand, and the 
value of Cubans then gave way to lOs. 6d., c.i.f. The Cuban crop, tlien 
being reaped, was estimated an about 6,300,000 tons, and so serious had 
the Cuban position then become that, in view of the disposal of this record 
crop, planters felt compelled to appeal to the Cuban Government to place 
some restriction on its being fully reaped. Early in April they made their 
representation to this effect, which, after serious consideration, was agreed 
to, and on 29th April the President signed a decree limitmg the crop to a 
maximum of 4,900,000 tons. Planters at the same time advocated the 
reduction of the two following crops, that over-production might be avoided. 
The quotation of Cubas in America at that time was 2^ cents, cost and 
freight. New York — a, price deeply disappointing to Cuban planters, who 
hoped that this reduction of the crop might lead to a higher, and more profi- 
table level of prices. The poor demand for Cubas in the U.K. markets 
received some compensation from a largely increased demand from the 
Far East, and the exports to China, Japan, and India from Ist January 
till 4th December amounted to 246,000 tons, against 66,000 tons in 1926. 

The firmness of the Java market at this time caused large purchases 
to be made of British and Continental refined sugars for India, to be shipped 
for arrival in India before new Javas were obtainable in May. 
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Fluctuations in the U.K. markets during the summer months were 
very unimportant, nor did the American markets then show any notable 
change. They ranged from 2f to 2jf, the equivalent of I Is. to 11s. 4d., 
cost and freight, New York, In the hopo of giving some additional assist- 
ance to Cuban planters, the Cuban President issued a decree on 23rd Sep- 
tember prohibiting the cutting of canes of the coming crop till 1st January, 
1927. 

During September important sales of the new Cuban crop were made 
for the Far-East at 240 to 245, f.o.b. — about 25 cost and freight. New York — 
and India then also again became a buyer of Continental refined at 16s. 
to 16s. 9d., c.i.f., for October-March shipment. In September the improved 
statistical position favourably impressed the market — the American quo- 
tation had £tdvanced to 2f to 21 , cost and freight, New York, and this imparted 
some confidence to the U.K., where 13s. 3d. to 13s. 6d., c.i.f., had become 
the (|uotation for Cuba, followed by 138. 9d. to 14s. at the close of the month. 
These quotations were barely maintained during October and first half of 
November, notwithstanding the destruction wrought by the Cuban cyclone 
in October. On 18th November, however, when it was reported that the 
Cuban President had in view the reduction of the coming Cuban crops to 
4,500,000 tons, C’uban quotations were advanced to 14s., c.i.f., and there- 
after, when the decree had been signed by the President for the limitation 
of the crop, an immediate advance took place to 15s. 9d. to 16s. IJd., at 
which the market closed. American quotations were then also advanced 
to to 3^, cost and freight. New York. A considerable business in B.P. 
West India sugars was done, principally to English refiners at 16s., c.i.f., 
in January, thereafter at 15s. 6d., dropping, however, in April to 14s. 6d., 
and acrain rising with the advance in the market to 16s. 9d. in October, and 
latterly to 19s. 9d., c.i.f., for March-April shipments. 

Mauritius sugar for the new crop commencing in August was largely 
seemed for the British markets at 17s. 3d. to 17s. 4^d., c.i.f., in June, the 
equivalent of 13s. to 13s. IJd., with preference deducted, and latterly business 
has been done in those sugars at 21s. to 21s. 6d., c.i.f. 

The present Java crop, which commenced in May, proved inferior 
in quantity to the last, having only been 1,970,000 tons, against 2,276,000 
tons in 1925, and it has almost entirely been absorbed by India, and Eastern 
markets. It now consists in great part of White sugars, suitable for those 
markets. The crop of 1927 is reported to have been already disposed of 
to the extent of 1,500,000 tons. Not only has the crop of 1927, which com- 
mences in May, been practically sold out, but a considerable part of the' 
1928 crop has already passed into the hands of Japanese operators. 

The Australian crop last year was very productive, and had a surplus 
of about 200,000 tons for exportation, but the present crop, having been 
reiUiced by drought, has only about 100,000 tons available for export. These 
have found buyers in the Canadian Pacific ports, and with British refiners. 

During the past year two severe hmricanes have occurred, which proved 
disastrous to sugar plantations. The first was in Mauritius in April, which 
was said to have reduced the sugar crop by 20,000 to 30,000 tons ; the second 
in Cuba in October, which was of great severity, accompanied by loss of life, 
and much destruction of sugar property — the sugar loss being estimated 
at about 200,000 tons, with the addition of 30,000 tons in warehouse being 
destroyed. 

In entering upon a new yeajc refiners may possibly have less Continental 
competition to encounter in the sale of their refined, as the Czecho-Slovakia 
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crop — their principal opponent — is about 400,000 tons less than that of last 
year, and a proportion of it has been sold for the Far-East. 

The melting of raw sugar in Greenock during the yeeu* has only been 
108,750 tons — ^the smallest melt for the last sixty years. It was nearly as 
low in 1899, being then 114,595 tons, but at that time the German bounties 
and cartels had almost extinguished oiu* sugar trade. 


Consumption of the United Kingdom for the past three years 

has been 

as follows : — 

1996. 

1936. 

1934. 

Meltings of raw sugar in London,Liverpool, 

Tons. 

Tons. 

Tons. 

fLurl rirAenock 

820,000* 

692,000 

. . 1,000,000 . . 
686,000 . . 

980.000 

620.000 

Probable consumption of Foreign refined 

Home grown beet 

100.000 

. . — 

— 


1,612,000 

. . 1,686,000 . . 

1,600,000 


The following table gives a general idea of the sugar available for con- 
sumption for the coming year : — 

1926-27. 1926-26. 1924-26. 192.3-24. 

Stock in statistical countries Tons. Tons. Tons. Tons. 

carried over on 31st Aug... 1,600,000. . 1,000,000. . 1,000,000. . 1,000,000 

European beetroot crops 6,948,000.. 7,470,832.. 7,077,791.. 6,057,761 

U.S. and Canadian crops 838,000.. 836,914.. 1,010,385.. 803,717 

Cane crops 16,432,000.. 16,106,466.. 16,607,042.. 14,260,343 

24,718,000.. 25,414,201.. 24,696,218.. 21,111,821 

The following table, embracing the above figures, is meant to give a 
rough calculation of the world’s consumption during the past three years : — 

192(5-27, 192.S-26. 1924-26. 1923-24. 

Visible supplies on 31st August, Tons Tons Tnxs Tons. 

1926, 1926, and 1924 1,600,000.. 1,000,000.. 1,000,0(M). . 1,000,000 

Production of beet and cane . . 23,218,000.. 24,414,201.. 23,696,218.. 20,111,821 

24,718,000.. 26,414,201.. 24,596,218.. 21,111,821 

Deduct visible supplies on 31st 

Aug. 1926, 1926, and 1924 — . . 1,500,000. . 1,000,000. . 1,000,000 

Total consumption for year 

ending 31st August — .. 23,914,201.. 23.696,218.. 20,111,821 

Refined , — Work in the Greenock refineries was seriously hampered 
from May till November during the coal strike. One refinery was silent 
during that period, and two worked intermittently. All three are again 
at work, as is also the Orchard Sugar CoMieANY,' making sugar from beet. 
Another beet factory has started this year in Scotland, that of the Ancilo- 
ScoTTiSH Beet Corpoeatjion, at Cupar, Fife. 

For the first three months of the year price fluctuations of refined sugars 
were insignificant, but the market was Brmer in April and May, owing to 
the decision of the Cuban Government to restrict the crop then reaping ; 
even this had no great effect, and, as compared with the oi>ening prices of 
the year, a rise of only Is. to Is. 3d. per cwt, was established. Until the 
latter half of September the market kept fairly steady, but thereafter, on 
reports that cutting of the Cuban 1926/27 crop would not be allowed before 
the 1st Januaiy’, 1927, and also less favourable reports of the European beet 


* Reduction accounted for by the reduced meUiugs by refiners during the Coal Strike. 
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crop, there were several sharp advances, with prices up about 2s. 3d. to 
2s. 6d. on the opening. In October prices sagged, but in the second half 
of November the market developed great strength, and advanced about 
2 b. 6d., caused by reports of the 1927 Cuban restriction, and from further 
unfavourable accounts of Continental beetroot crops. Till the end of the 
year markets have kept very firm, and prices of refined sugars at the close 
show an advcmce for the year of about 5s. per cwt. 

When the market opened in January, 278. 3d. was the price of Greenock 
fine granulated, and early in February it had advanced to 276. 9d. At this 
time India was largely buying European sugars, and several thousands of 
tons of Greenock granulated were sold for export. By the end of March 
the price had sagged to 26 r. 9d., but the loss was made up in April, when 
there was talk of Cuban restriction. When the restriction to 4,900,000 tons 
actually took place 28s. 9d. was touched early in May. During the course 
of the coal strike there were times when Greenock quotations were more 
oi less nominal, but 28s. may be taken as about the average price till well 
on in September. At the end of September it reached 29s., and early in 
October 308. Thereafter till the middle of November 29s. 6d. to 30s. were 
the quotations, but then the market became strong on the proposed limitation 
of the 1927 Cuban crop, and there was almost an immediate advance of 
2s., and at the close of the year the quotation was 32s. 

Fine Dutch granulated started the year at 14s. 9d., f.o.b., and reached 
16s. 9d. in May, after having dipped in the interval to 14s. 3d. In July 
the lowest quotation was 14s. lOJd., and there was not much change till the 
beginning of October, w’hen it advanced smartly to 17s. A quieter period 
followed, and IBs. 1 Jd. was accej)ted about the middle of the n.onth. There- 
after there were almost constant advances, and at the close the c^uotation 
was 198. 6d. 

Czecho sugars opened at 148. 3d., f.o.b., fell to 13s. 7Jd. in March, and 
wdth fluctuations similar to Dutch finished the year at 19s. For January- 
March, 1927, delivery the quotation is lOs. 4J<1. There have been ample 
supplies available throughout most of the year, but in the last month or two 
Czecho refiners have shown little de^sire to press the sale of their sugars. 

German auear« came on offer in August, but the (piantity sold to the 
U.K. was not important, and now offers are practically wdthdrawTi. 

Canadian granulated has been imported in fair quantities, but little 
American has come. The imjiorts of Transatlantic refined are much behind 
recent years, as their markets have generally been above our j^aritj’. 


The principal event of the 89th convention of German Physicians at Diisscldorf 
this year consisted of several addresses on the new malaria remedy, Plasmochin,*’ 
of the l.-G. Farbenindustrie A.-G. Medical men and chemists of the Elberfeld Dye 
Works, Drp. Horlkin and Koeht., and Profs. Sioli and Muhlens, presented exhaus- 
tive reports on “ Plasmochin,'’ based upon practical experiments on malaria in the 
most varied climates. Experiments on repliicmg quinine, with its bitter taste, and 
numerous secondary effects on the orgaiusm by other malaria remedies have hitherto 
been unsuccessful. But the new remedy developed by Dr. Schulemann, Dr. 
SoHONnoFER and Dr. Winoler, is derived from quinoline and is entirely a 85 mthetic 
product. Its action is based upon a parasitotoxic effect. The parasites are injured, 
their development is inhibited, and they then succumb to the natural defensive 
mechanism ot the host. The preparation is almost compU'tely tasteless. Secondary 
effects, as in the case of quinine, were barely noticed, although with higher doses a 
certain caution is advised. For the first time with a malaria remedy it was noted 
that the perennial forms of Malaria tr*ypica, the so-called half -moon sliai^ed types, 
were destroyed. In the case of malaria relapses use was made of a pi*cparation 
** Plasmochin compositum ” that contains small amounts of quinine with the 
** Plasmochin.” 
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The Sugar Industry in Queensland. 

By J. P. REID. 


Queensland’s sugar production last year showed an increase on previous 
returns. Of the total Australian manufacture of 505,000 tons, Queensland’s 
quota was 473,000 tons. The area under cane is now over 280,000 acres 
which are cultivated by more than 6000 growers. The total jdeld was in 
excess of Commonwealth requirements by about 200,000 tons which had to 
be exported at a reduced price. As a consequence prices generally were lower 
to the grower than in the immediately preceding seasons. 

A new development is the creation of a Cane Growers’ Council, elected 
by suppliers to every mill in the State with the object of ensuring to them a 
wider control over their own industrial affairs and giving them power to fix 
their own levies. 

A notable event in the course of the year was the opening of the Tully 
River Mill which is now the largest and most complete in Australia. The 
machinery and general v'orking plant of this new enterjirise was manufac- 
tured almost entirely locally. Tliis fact may be accepted as an indication, 
also, of solid progress in om secondary industries. Aroimd the mill a flourish- 
ing township has grown, and on its tributary territory a large population has 
settled on what was, until recently, dense, jimgle-covered country. In 
addition to the cost of the new mill something like £1,000,000 has been 
expended in the course of the last quinquennial period on increasing the capac- 
ity and improving the efficiency of other Queensland mills. On the science 
side, to assist in combating pests and diseases, additions have been made to 
the entomological and pathological staffs, while provision has been made by 
the Government for training students at the Queensland University. A 
number of students have also been awarded Oversea Travelling Scholarships. 

New Legislation. 

A short Sugar Works Act Amending Bill oecuy>ied the attention of the 
State Legislature for some time this session, and has since become law. An 
alteration of the method of levying taxation in the districts served by the 
Johnstone River and Tully River Mills in the North was the principal object 
of the measure. The original Act of 1911 made provision for levying, if 
necessary, on all occupied land within those areas and, through what was 
obviously an oversight, or, one should say, a remarkable lack of foresight, 
in not anticipating the day when local jiroduction would exceed the capacity 
of these mills, to make good any deficit on their year’s operations. It wais 
sought to correct the unfairness of levying on lands on which permits to grow 
cane had been withheld. 

Sugar-growing in the areas affected is subject to the will of the local mill 
management, which, owing to the risk of over supply of cane, has been forced 
to limit local plantings. It is necessary, however, to make clear that cane 
growing permits in these districts have not been restricted because of surplus 
production, but because of the incapacity of the mills to treat all the cane 
that could be grown locally. In any given year cane cultivation is limited 
to the capacity of local crushing plants and in the districts affected experience 
has shown that the incidence of the levy is inequitable. Away back in 1911, 
evidently, the extraordinary expansion of the industry, particularly in recent 
years, was not foreseen. Production has already overtaken crushing capacity 
and even if in the aggregate there were an imder-production of cane those 
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millfl would still be incapable of crushing the whole of the crop that could 
be taken off local lands, consequently the removal of restrictions on local 
production, that is the issue of further cane planting permits, would be quite 
useless. Under the new legislation levies may be imposed only on farmers 
actually engaged in sugar cultivation and not as a general regional impost as 
heretofore. 

The CENTRAii SuGAB Mills. 

The General Manager of the Bureau of Central Sugar Mills, Mr. W. J 
Short, reports a loss on its operations for the 1925 season. In the course of 
a general survey he ascribes this unsatisfactory position of the Government 
controlled mills largely to the very low price of sugar, and mentions other 
contributing factors. Only just over 66 per cent of the whole Australian 
production was required for home use, the balance being marketed at world’s 
parity. Industrial disputes in which transport and waterside unions were 
involved necessitated extensive storage of sugar. The coincident oversea 
shipping trouble accentuated difficulties by blocking the export of the surplus. 
These regrettable business disturbances contributed to operating losses. 
The 1926 season, in respect to price particularly, is opening more promisingly, 
but as this is due to abnormal dryness the factories controlled by the Govern- 
ment will again be affected adversely. 

Four of the mills operated by the Sugar Bureau came into possession of 
the Government by default, principally because of their being placed in 
unsuitable localities. Through the extension of the Cane Prices Act to these 
mills, the Bureau has had to pay the ruling price for cane in the areas from 
which they draw tribute. It is not argued, of course, that cultivation costs 
are not as great in these districts as in those served by mills situated more 
centrally. In fact, they are sometimes higher because of comparatively poorer 
crop returns. Though the Act states distinctly that the grower shall not 
suffer on account of mill inefficiency, it also provides sj>ecially that local 
conditions must be considered when deter mining prices. 

The Central Cane Prices Board, in giving judgment for this season, 
states : — “ The Board, however, find much difficulty in dealing with certain 
mills, more particularly Government controlled mills, which have been taken 
possession of by the Government. These mills, on account of their ill-selected 
location and their inadequate capacity, cannot be profitably carried on at the 
price fixed for cane. A possible solution of the difficulty would be an agree- 
ment between millowner and growers, as in the case of the Cattle Creek Mill 
at Mackay, by which the growrers agree to accept a reduced price for cane, 
and which agreement has been approved of by the Board. The Board cannot 
fix a lower price for these mills than for the other mills in the district, without 
departing from district luiiformity, which is not considered advisable. The 
Board recognises that this decision may result in the closing of some mills, 
but no doubt arrangements to take over the cane supply could be mcule 
with other mills in the neighbourhood. For instance, Bingcra and the 
Bundaberg Mills are conveniently situated with reference to Gin Gin suppliers, 
Maryborough, Isis and Moreton Mills with reference to Mount Bauple suppliers 
and Marian to North Eton suppliers.” 

In the circumstances it is proposed to avoid further loss bj the Treasury 
in respect to these non -paying mills by closing them down. Next year’s crop 
on present appearances, will also be a light one, so a continuance of operations 
would involve further losses. 
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Surplus Pboduction. 

Weather conditions this season have had an important bearing on the 
difficult problem of surplus production, but as a consequence of continued 
dryness in the sugar districts causing a reduction in the probable exportable 
surplus the problem has to some small extent settled it itself temporarily. 

Early in the year, to deal with the difficulty, at a Conference of Cane 
Growers, a scheme was devised imder which it was sought to ascertain definite 
Commonwealth requirements at the Australian price, say, £26 per ton. It 
was proposed to acquire the balance of sugar manufactured during the season 
at the estimated price of realisation when sold for export. In allocating to 
each mill its proportion of sugar it was suggested that the Board should take 
as its basis the mean of the sugar actually manufactured last secison and that 
estimated to be manufactured during the present seeison, should the whole 
crops be harvested, any necessary adjustments being made. Should it be found 
necessary for the effective working of these proposals the creation of separate 
Pools — “ Sugar for Home Consumption ” and “ Sugar for Export *’ was also 
planned. The allocation arrangements were to be left to the District Cane 
Growers’ Councils, Mill SupjDliers’ Committees and Local Cane Prices Boards. 

Difficulties in operating the scheme successfully were not overlooked. 
They were not regarded as insuperable, however, and an effort to ensure 
the fullest co-operation between the Government and the Sugar Board in 
carrying into effect the decisions of the Conference at which the scheme was 
promulgated was advocated. The Commonwealth Bank was mentioned as 
a medium through which financial arrangements might be made. Against 
this scheme it was contended that it would operate unjustly, for it would not 
overcome the differences that exist, not only as between districts, but as 
between mills in the one district. For instance, a grower who might have 
increased his area, or, for that matter, a new grower for the 1926 season may, 
because he is a supplier to a mill in a poor district climatically, secure a higher 
price for his cane, on accoimt of his mill receiving a higher price for its sugar 
by refiison of a smaller district crop 

As an example take the ex -soldier settlers at Maria Creek and the South 
Johnstone growers who for some years have not been allowed to increase 
their individual areas. Because the ex-servicemen are transferred to the 
Tully region, the combined area — the mills assist each other in crushing — 
will be paid the Australian price for 59*6 per cent, of the crop and 40*6 per 
cent, will be sold at world’s price ; but if Tully were taken separately, the 
ex-soldiers would receive only 43 per cent, at the Australian price, while 
at certain Southern mills the growers — whether new or old, large or small — 
will obtain the Australian price for the whole output. This is in effect an 
insurance against droughts, frosts and other worries of the sugar grower, 
without pajunent of the premium. 

In view, also, of the agreement between the Commonwealth and the 
State by which the Queensland Government purchases all sugar manufac- 
tured in both producing States up to next year (the term of the agreement 
covers the seasons 1925-1927) it has to be considered whether some of the 
proposals embodied in the scheme do not amount to a breach, either in letter 
or spirit. There should, too, be no reason why the New South Wales crop 
should not also be covered, and it would be imwise to do anything that might 
raise difficulties between the two States concerned or, even between divisions 
in our own State. 

It is regrettable that the invitation of the Central Cane Prices Board 
last season to those concerned to submit suggestions on the subject of the 
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curtailment of assignments met with little response. The erection of the new 
mill at the Tully river has aroused some criticism of Government policy in 
this regard, but this mill is part of a general developmental programme for 
North Queensland, one of our most fertile and, pwhaps, vulnerable regions. 
A modem sugar mill in North Queensland, from a defence point of view, 
is more effective than a modem battleship and it means probably another 
battalion of potential defenders. 

Getting back to the allocation scheme as propounded at the Cane 
Growers’ Conference referred to, if its objective were reached over-production 
in the more favoured districts would cease, but if a dry spell or a hard frost 
occurred (they occur and recur inevitably) in the southern canefields, followed 
by serious crop reduction, we might find ourselves in the position of having 
to rely on importations to make good home shortage. Our claim for a con- 
tinuation of the embargo on black-grown sugar would, in consequence, be 
naturally weakened. 

It must also be remembered that, though we have an embargo on sugar 
from overseas, the production of labour living under conditions lower than 
those of Australian standards, we have not altogether a monopoly. Districts 
that are more favoured by nature must progress at a greater rate than those 
to which nature has not been so kind, and any attempt to offset artificially 
soimd economic factors must have a boomerang effect. 

The Government is evidently not disposed to ignore the fact that addi- 
tional labour is required to take off the Rmplus crop. The question of keeping 
men employed, of course, no Government can ignore. The export of the 
surplus, even at a price lower than that of the sugar consumed at home, is of 
some benefit to Australia, though it is admitted that, under existing arrange- 
ments, the sugar grower has to pay for that advantage. 

Officially it is not argued that curtailment of areas is reducing the coimtry’s 
wealth, for if production does not realise cost, it can scarcely be described as 
wealth. It is recognised that while producers may, by arrangement, curtail 
areas voluntarily, to lessen by regulation production and consecjuential 
employment is a serious thing for a Government to do. 

We learn through the oversea Press that restrictions on planting areas 
are proyiosed in CHiba, and possible' in other sugar producing countries. In 
Queenslajid, from a purely State point of view we have to walk warily, for 
satisfactory conditions hero are more or less dependent on the good will of 
the Southern States ; commercial influence there is very strong and any legis- 
lative or regulative action must be considered carefully lest we incur a for- 
feiture of that goodwill. 

The underlying motive behind the Cane Growers’ Conference recommen- 
dations for the adoption of its proposals, however, is worthy of sympathy : 
that is the right of a man to refuse to harvest a crop at a loss, whether through 
deficiency in price or quality. 

The Austrauan Price of Sugar. 

Under the agreement between the Commonwealth and tho Queensland 
Governments, the price of sugar contained in manufactured goods exported 
from Australia is determined by the Export Sugar Committee. That body, 
comprising Messrs. A. R. Townsend, G. H. Pritchard, and S. Berchdolt 
(representing the Commonwealth, the sugar industry, and the manufacturers 
respectively), met in Melbourne recently, and fixed the export sugar rebates 
as from November 1st at £10 16s. a ton on fruit products, and £17 a ton on 
all other goods. The lower rate on fruit products is due jbo the fact that 
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sugar is supplied to manufacturers of such products for home consumption 
at £6 5s. Id. a ton less than to other manufacturers. 

Crop Estimate. 

Revised estimates show that the Queensland crushing for this season is 
expected to amount to 3,000,000 tons of cane. Northern estimates have 
increased, but there is a decrease in figures in respect to country south of the 
Herbert River. This always happens in abnormally dry years and emphasizes 
the especial suitability of the northern jungle lands, or rain forests soils as 
the botanists like to call them, for sugar culture. Up there dry year yields 
are always better than those of very wet seasons, while droughts are unknown. 
For instance, the Tully area, in what is called generally a very droughty year, 
the rainfall for 1926 to the endJofJOctober has amounted to 87 inches. 

Power Alcohol. 

The manufacture of power alcohol, the fuel of the future, is intriguing 
many commercial minds. The new plant at Sarina is well forward and suitable 
crops are being grown for treatment, particularly cassava, and sugar by- 
products will also be brought under tribute. The possibilities of moleisses 
can be measured by the fact that of our approximate annuel production of 
18,000,000 gallons, 6,000,000 gallons are allowed to run to waste. The 
balance of 12,000,000 gallons is used in distillation, stock feeding, manuring 
and furnace fuel. In this connexion American figures are interesting. The 
statistics at present available show that in the United States the seventy-one 
factories operating produced in the 5 ’^ear 1924/5, 87,455,535 gallons of power 
alcohol as against 1,780,276 gallons produced in 1906/7 in eight factories. 
In 1924 (no later figures are available) the United States utilized 228,160,499 
gallons of molasses. Allowing good raw material to run to waste is obviously 
an economic crime. 

Visiting Delegations. 

The Imperial Press Delegation and, more recently, the Imperial Parlia- 
mentary Delegation have toiued Queensland. Each group was given an 
opportunity of seeing White Australia at work in our chief tropical industry. 
The pressmen had, perhaps, the benefit of a better informed ciceronage during 
their travels through the State and were apparently impressed deeply with 
the success that has attended what they regarded as an experiment in tropical 
settlement and production by white labour. The Parliamentary people, 
if one may judge from the subsequent pronouncements of some of them, 
were allowed to absorb much wrong information about the sugar industry 
in the course of their wanderings. This was naturally the result of the 
official view, or what seemed to be the official view, that the tour was in the 
nature of a Parliamentary picnic. The visit of the Delegation provided an 
obvious opportunity of making its members, and more important those 
whom they represented, au fmt with the process of translating the ideal of 
White Australia from the realms of academical argument to the field of actual 
fact. Extraordinary as it may seem, no representative of the sugar growers’ 
organisations was invited to join the party in its tour of tho North, and the 
visitors’ only sources of information were the people whom they met in a 
more or less social or official way, and others whose practical knowledge of 
rural industries is not particularly profound. The sugar industry in Queens- 
land is worth something like £14,000,000 per annum in the value of its raw 
products, and it was a pity that some at least of our visitors were allowed to 
absorb and go away with ideas that were quite wrong. For instance, one of 
them, drawing a comparison between retail prices of sugar in New Zealand 
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Java, of whicl^<|pnsiderable quantities were imported at 15s. per cwt. The 
boycott of British and Japanese goods gave considerable impetus to Cubans 
and Java sugars, prices varying from 18s. to 15s. 

There is no doubt that China is a huge market for sugar, and, as in other 
commodities, presents an excellent field for development. What, then, 
are the possibilities of China figuring as one of the world’s important sugar- 
producing countries ? The most important areas lie in the present disturbed 
provinces, namely in the South. But undue pessimism should not be attached 
to this factor, as China lias for centuries been in a disturbed state, and in 
spite of this, her trade has steadily increased. What is more important for 
the development of her sugar industry is the introduction of modem methods, 
sufficient capital, and a better imderstanding of Cliinese mentality and her 
customs on the part of foreigners trading with her. Until modern methods 
are introduced, it is imlikoly that China can become self-supporting, although 
she has the soil and cheap labour in abundance, sufficient to supply half the 
world with sugar cane. Lack of transport and other means of communica- 
tions from the interior to the coast is a difficulty which time will solve, for 
the Chinese are born traders and nothing will stop them from overcoming 
difficulties cmd marketing their products, as long as there is a profit in them. 
Up to the present time, the W’^est has not taken any notice of China as a 
possible sugar -producing factor. At the moment, people are more interested 
in the increase in demand from that quarter ; and added to this, with the 
South of China (Canton and the Cantonese) absorbing tlie world’s attention 
so far €is China is concerned. Northern China, namely Manchuria, has fallen 
into the backgrovmd. But it is just there where the most progress has been 
and is being made, especially in sugar cultivation and refining. In 1917 
the Japanese established in Mukden a factory (called the South Manchurian 
Sugar Refining Co., Ltd.) with a capital of about £1,000,000. Beet is cul- 
tivated over an area of 6.127 acres, yielding approximately 132,280,000 lbs. 
or 52,912 lbs. per acre ; about 10 per cent, crude sugar is exported. It is 
stated that in Manchuria one acre can produce 35 cwt. of beet containing 
15-34 per cent, sugar. The Japanese not only refine the sugar in Manchuria, 
but also manufacture alcohol as a by-product. Japan imports a large 
quantity of German and American seed for planting beet in Manchuria, 
the soil in the locality of Mukden and Harbin being most suitable. Besides 
the J apanese enterjjrise, there is also a Russian factory manufacturing refined 
sugar to the extent of 3,000 tons annually, and a Chinese concern near Hulan, 
North Manchuria. The Japanese and Russian factories are a success, in- 
creasing their output every year, whilst the Chinese one has been not nearly 
so successful, owing, it is said, to mismanagement. As regards the Japanese 
factory, the beet cultivated supplies the refinery during the winter months, 
and crude sugar is imported for refining during the remainder of the year. 

In conclusion, an ever-increasing demand may be safely anticipated 
from China, but only so long as her own industry remains in the little 
developed state it is in at present. When develojiment on modem lines 
takes place, China will become an exporter of sugar instead of purchaser ; 
and the first to lead the way will be Manchuria, the land of the Soya bean. 
Sugar producers would do well to investigate conditions in that immense 
country, as it is the most fertile and the least disturbed section in the Chinese 
Empire. 

A cargo of 3200 tons of Polish sugar recently left Danzig bound for China, 
The shipment was of an experimental character to determine whether Poland can 
actually compete on that mcurket with sugar from Java. 
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table shows the share different countries supplied China with in the most 
usual qualities : — 


Hongkong 

Sugar, Brown. 
Fait Cknt. 

Wmitb. 
Pau Cbnt. 
55 . 

Refined. 
Per Cent. 

. 60 

Sugar Candy. 

Per Cent. 

.. 77 

Dutch East Indies . . . 

10 . . 

36 . 

1 

. . — 

Japan (including Formosa and 

Korea) 7 

7 

. 46 

16 

Philippine Islands . . . 

10 . . 

— 

— 

— 

Other countries 

1 .. 

2 . 

3 

8 


100 .. 

100 

. 100 

. . 100 


Shanghai and Hankow are the most important sugar markets ; dealers 
from several provinces have buying offices established there, as well as in 
Hongkong and Swatow. There are only comparatively few foreign firms 
dealing in sugar in China ; among the most important are Jabdine Mathe- 
SON & Co., Ltd., Buttebfield & Swire (both of which are British concerns), 
Mitsui Bussan KIaisha, Suzuki & Co., Ltd., and Mitsui Bishi Kaisha. 
All these import refined sugar into China, the British sugar refined in 
Hongkong or elsewhere, and the Japanese sugar refined in Japan. Most of 
the sugar candy is imported by Butterfield & Swire, and comes from 
Europe, business at present being particularly brisk, especially with 
Belgium. Hongkong draws her principal supplies of raw sugar for refining 
from Java, Philippine Islands, and the South of China (Swatow). 

Sugar is graded as follows : White sugar, refined sugar, and sugar 
candy, which have quite a number of names and grades ; Swatow sug€u* is 
divided into 19 grades, Hongkong sugar candy 3 grades, Japanese sugar 
8 grades, and British refined sugar (Hoigkong) 9 grades. Sugar candy 
imported from abroad is not graded. 

The procedure of transactions in sugar in China is not intricate ; after 
arrival of goods into the godown (warehouse or pla^e for storing merchandise, 
of which every firm of any importance has at least one)> the buyer instructs 
the godown keeper to have them delivered. Foreign imported sugar is 
delivered cash against payment. Chinese dealers allow one another 15 days 
within which to pay. It is not difficult for foreign houses to trade on this 
basis of cash, but this is not the case with the Chinese dealer, who, when 
distributing his sugeu into the interior, has to pay likin (transit tax), and the 
tax which is collected by the agents of the Chinese Government. Methods 
8ttid terms of payment among the Chinese merchants and dealers, however, 
vary cu^cording to location and local practices. Chinese sugar merchants 
do not confine their attention to sugar only ; they also deal in other commodi- 
ties, such as pepper, fibre, beancakes, fbhery products, and even silk and 
similar materials. 

Chinese are great eaters — that is, when they can afford to be, the majority 
of the Chinese masses being extremely poor and having to content them- 
selves with rice and beans — and have excellent cooking k la Chinoise. They 
still drink their tea without sugar and there is no likelihood that they will 
change to adding sugar. But sugar is being, more and more, used in their 
different foods, confectionery, and other preparations. Thus, the demand 
depends on the price ; when the price of sugar is low, the consumption is 
high. The yeeur 1925 is an example, as during that period, owing to the 
keenness of competition from Japanese refiners, Hongkong refiners had to 
out their prices to an imusually low figure, with the result that consumption 
increased. The cheapest sugar offered on the market during last year was 
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limited the msraet of sugar produced in the interior of China to the locality 
only. 

There are about 17 refineries of any magnitude in the whole of China, 
the principal being the China Sugar Refining Co., with two factories at 
Hongkong, and the Taikoo Sugar Refinery also in Hongkong, both British 
firms ; next in importance comes the South Manchurian Sugar Refining 
Co., Ltd., in Mukden, which is a Japanese enterprise ; cmd there is a Russian 
factory near Harbin, also of some importance. All these foreign refineries 
employ modem methods of manufacture, and thus have been successful in 
establishing a firm foothold in China*s sugar trade. As to Chinese enter- 
prise, there is an imtold number of Chinese sugar plants using old methods, 
particularly in South China. Their process of manufacture is still the same 
as it has been for years and is briefly the following : — 

Sugar cane is pressed in a mill, and the juice extracted is slowly heated 
in special distilling pans — bagasse being used as fuel — until it becomes 
a syrup. The syrup is then heated in the sun to form Tsing T’ang or molasses. 
It is extremely sweet, sold at a low price, and used in the manufacture of 
refined sugar. The old method of separating molasses into white sugar 
and brown sugar consists of pouring molasses into cm earthenware jar and 
sealing the mouth with moistened clay. After a certain length of time, 
the molasses is settled into two layers with white sugar on top and brown 
sugar underneath. Molasses is classified into three kinds : Hongkong 
molasses, Swatow molasses, and Formosa, the latter being shipped mostly 
to Japan for refining. 

Whilst Japan has made remarkable progress in the refining of sugar 
grown in her colonies and heis thus become the third largest supplier of the 
Chinese market, China whose production of sugar cane could exceed that 
of any other country — ^her average yearly production is one million tons — 
is importing more and more sugar every year. The reason for this anomaly 
lies in the fact that old methods of cultivation and manufacture still prevail ; 
and until improved methods of cultivation and preparation are introduced, 
China cannot compete with Java or Japan. Thus, with the ever-increasing 
consumption of sugar in China, imports will increase, the field for foreign 
enterprise — for the merchant, financier, and manufacturer of machinery — 
is extensive. The following table shows China’s imports of sugar during 
the past two years : — 


Sui^ar brown, under No. 11 

WJi . 

Tons. 

Vai.ub. 

£ 

1925. 

Tons. 

Valub. 

£ 

Dutch standard 

White, over No. 10 Dutch 

115,659 

. . 1,910,000 . . 

133,847 . . 

2,607,000 

standard 

164,169 

. . 3,420,000 . . 

260,293 . . 

6,827,000 

Redned 

263,813 

. . 6,337,000 . . 

274,360 . . 

6,918,000 

White, cube and loaf 

706 

32,200 . . 

1,411 . . 

66,260 

Candy 

21,876 

700,000 . . 

22,823 . . 

661,000 

Other kinds 

78 

7,000 . . 

420 .. 

34,000 

Molasses 

14,883 

60,300 . . 

7,396 . . 

31,230 

Total 

671,173 

.. 12,466,600 .. 

690,639 . . 

16,124,380 

Sugar cane 

8,496 

36,610 . . 

9,272 . 

28,620 


The following countries were in 1926 the principal suppliers of the 
China market for sugar : Dutch East Indies with 229,173 tons ; Hongkong 
with 226,756 tons ; Japan with 166,637 tons, and the Philippine Islands 
with 37,669 tons. Taking the past few years as an average, the foUowmg 
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eugar of first quality, 3660 tons, against 3677 tons in January- June, 1925 ; 
and 0214 tons in January -Jime, 1924 ; sugar of second quality, 606 tons in 
January -June, 1924 ; liquid glucose, 3 tons, against 0*6 ton in January- 
Juno, 1926, and 1 ton in January- June, 1924 ; solid glucose, 2 tons against 
nothing in preceding years. 


China’s Sugar Trade and its Possibilities. 

Br WALTER BUCHLEB. 

Far-Eastern markets, China in particular, have recently shown con- 
siderable activity in buyinc: Continental supplies of refined sugar. So 
much so, that China is, at, the present time, considered one of the principal 
factors in the recent development of a better feeling and gain in confidence 
in the sugar market. The demand from the Far East shows every likeli- 
hood not only of continuing, but also of increasing. Internal strife in 
China is bringing the Far East more and more to the notice of the West, 
but the pessimism displayed by the press shows what a hazy knowledge 
Europe has of conditions in China, nor does it encourage trade, which, in 
spite of the so-called “ wars ” in China, still continues. Were matters as 
serious and injurious to trade as the press depicts them to be, there would 
be no demand at all for sugar from China, whereas the position is just the 
reverse. A review of China’s sugar trade and its possibilities will help those 
interested in that commodity to understand the importance of that market 
and the scope it provides for private enterprise. 

China has cultivated the sugar cane for centuries, and it was Chinese 
who introduced it into Java, the Philippine Islands, Formosa and Japan ; 
and one finds that in the 18th century a fair amount of Chinese sugar was 
shipped to New York. Sugar has always been regarded in China as a luxury, 
and often constituted the tribute to the Emperor from those provinces that 
cultivated it. Eating sugar cane in its raw state is, even to this day, still 
more popular than is its general use in a refined or semi-refined condition ; 
and the art of manufacturing sugar was acquired in the 7th century (between 
the years 627-660), when the Emperor Tai Tsung sent people to Behar, 
in India, to learn this art. The Chinese soon learnt how to prepare a kind 
of sugar and, from that time onwards, the art of making sugar out of cane 
spread rapidly. The actual art of refining is, however, said to have been 
brought to China from Egypt. When Makco Polo visited China in 1270-1296, 
he found that the Chinese prepared a light-coloured kind of sugar by drawing 
off the raw molasses. This enabled the sugar to be sold at a very low price. 
Sugar cane is found almost everywhere south of the Yangtsze River, in the 
provinces of Eukien axid Kwangtung ; it is also cultivated in the provinces 
of Szechwan and Shantung, whilst beet is grown in Manchuria, the land of 
the Soya bean. There are three kinds of sugar for which there is a demand 
in China : Szechuen sugar, Swatow sugar, and refined sugar. That imported 
from Szechuen is known as “ barrel sugar,” being packed in wooden beurels. 
Szechuen and Swatow sugars are of a yellow and white variety, and both 
are very sweet. The sugar trade in the South of China is mostly in the hands 
of Cantonese, about whom so much is nowadays heard. Most parts of 
China possess suitable soil for growing sugar cane or, as in the North, beet. 
But production has been limited in those areas where there is a lack of railway 
or water communications. Difficulties of transport and the heavy likin 
(transit tax) imposed between different provinces during recent years have 
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By B. SANSOKB. 


The Italian sugar industry, after having overcome the crisis of the 
last year, is proceediiig in its return towards normality. The campaign of 
1926-27 is now completed by nearly all the factories. At the end of October, 
those of Avezzano and Foligno were still in activity, as they had to treat 
a delayed crop of beets coming from fields in upper zones, where the roots 
mature more slowly. During this campaign 49 factories have been at 
work out of the 54 existing, while in the campaign of 1925-26 only 34 were 
in activity. The beets produced on the 80.000 hectares sown will amount 
to about 280,000 metric tons, with a mean production per hectare of 35 tons, 
that is superior to what is obtained in normal times, or last year (140,000 
tons). The beets were of very good quality, the favourable weather having 
added much to the sugar content of the roots, w’hich are everywhere reported 
to have been more than 10 per cent, above the normal. 

The joint production of white sugar will, it is expected, be about 275,000 
tons, and if to this are added the balance of the preceding crop, reaching 
6900 tons, the total amount disposable will be some 281,900 tons, against 
an aimual consumption of 320,000 tons. About 40,000 tons of sugar need 
therefore to be imported for satisfying the total needs. ''Fhe results ob- 
tained are quite above the first forecasts made on the basis of the areas 
sown. These, with a normal harvest, would not have given a production 
of sugar greater than 240.000 tons. 

The acreage sown with beets, which had fallen in 1925 to 50,000 hectares, 
rose in the 1926-27 campaign to 80,000 hectares, and it is considered that 
next year, given the smaller yields and profits made by other crops, especially 
that of hemp, the sowings of beet will be so extensive as to yield a production 
covering the entire internal needs. 

In the meanwhile sales proceed rapidly, favoured by the more sustained 
foreign prices (3000 lire per ton for refined sugar and 2700 lire per ton for 
crystallized sugar, with 4000 lire of Government tax). Good trade balances 
are expected for these reasons by the sugar factories. Speculation has 
been little in evidence on the Italian market, which has, as a rule, run its 
normal course. The closing of the largest sugar refinery in London permitted 
a better sale of the national product, through some increase occurring in 
the price of imported sugar. 

Tn view of the very good results of the analysis of the beet seed coming 
from Ukraine beets (they gave a maximum yield of sugar and a minimum 
content of impurities), the Italian growers have encouraged the Bussian 
representatives in Italy of the U.R.S.S. to take steps to increase their imports 
of this Russian brand of seed. 

The Italian sugar imports during the first six months of this year were 
as follows : Molasses 2358 tons, against 1950 tons in January -June, 1925, 
and 3295 tons in January -June, 1924 ; sugar of first quality, 6693 tons, 
against 65,696 tons in January-Jxme, 1925, and 4559 tons in January-June, 

1924 ; sugar of second quality, 12 tons, against 0*3 ton in January-June, 

1925 and 0*1 ton in January-June, 1924; liquid glucose, 144 tons against 
92 tons in January-Jxme, 1925, and 29 tons in January -Jime, 1924 ; solid 
glucose, 0*4 ton, against 0*6 ton in January-Jxme, 1925, and 4 tons in 
January-Jxme, 1924. 

Italy exported dxiring the above months of 1926 0*1 ton of molasses, 
against 0*3 ton in January-Jxme, 1925, and nothing in January -«Txme, 1924 ; 
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Horse-'Power for Cftne Mills. 

Bv r. H. PARB. 


In an article on “ Milling Plant Performance Estimations,”^ the writer 
gave a table showing approximately the power usuaUy absorbed by the 
standard sizes and combinations of cane crushing mills ; and also indicated 
a suitable allowance for the power of the driving units. 

For designing purposes, however, it is very useful to have a complete 
table of the horse-powers to be allowed — to cover the peak loads — as well 
as of those usually required in working ; and the accompanying table gives 
the brake horse-power which should generally be allowed for, from the 
driving engine or motor, for all standard sizes and combinations of cane 
mills. 

The values in the column headed ” 1 -roller ” refer of course to cane 
knives, and are sufficient for operating heavy “ cutting ” knives, of the 
Meinecke or other t5rpe ; for ” levelling ” knives, about half of the tabulated 
power is ample. 

The ” 2-roller ” column refers to crushers, and the “ 4-roller ” column 
to double crushers worked by one engine. The other combinations are 
obvious, and do not require further comment. 

Engine B.H.P. for Cane Mills. 


Numbrh of Rollbbs. 


MilJ.. 

1 

2 

a 

4 

5 

6 

8 

9 

11 

1218 .... 

... 2 . 

6 . 

. 7 . 

7 . 

. 9 . 

. 11 . 

. 13 . 

. 16 . 

. 17 

14-21 .... 

4 . 

7 . 

. 11 . 

. 12 . 

. 16 . 

. 17 . 

. 21 . 

. 23 . 

. 27 

16-24 .... 

6 . 

. 11 . 

. 16 . 

. 17 . 

. 22 . 

. 26 . 

. 32 . 

. 35 . 

. 40 

18-30 .... 

... 9 . 

. 17 . 

. 26 . 

. 27 . 

. 35 . 

. 40 . 

. 60 . 

. 65 . 

. 66 

20-30 .... 

... 11 . 

. 21 . 

. 31 . 

. 34 . 

. 46 . 

. 50 . 

. 60 . 

. 70 . 

. 80 

20-36 .... 

... 13 . 

. 26 . 

. 37 . 

. 40 . 

. 60 . 

. 60 . 

. 76 . 

. 80 . 

. 96 

22-36 .... 

... 16 . 

. 31 . 

. 46 . 

. 50 . 

. 66 . 

. 70 . 

. 90 . 

. 100 . 

. 116 

22-42 .... 

... 18 . 

. 36 . 

. 60 . 

. 66 . 

. 76 . 

. 86 . 

. 106 . 

. 116 . 

. 136 

24-42 .... 

... 22 . 

. 40 . 

. 66 . 

. 70 . 

. 86 . 

. 100 . 

. 126 . 

. 135 . 

. 160 

24-48 .... 

... 26 . 

. 60 . 

. 70 . 

. 76 . 

. 100 . 

. 116 . 

. 145 . 

. 155 . 

. 180 

26.48 .... 

.. 30 . 

66 . 

. 86 . 

. 90 . 

. 116 . 

. 135 . 

. 170 . 

. 186 . 

. 210 

26-64 .... 

... 33 . 

. 66 . 

. 96 . 

. 100 . 

. 130 . 

. 160 . 

. 190 . 

. 210 . 

. 240 

28-64 .... 

... 38 . 

. 76 . 

. 110 . 

. 120 . 

. 160 . 

. 176 . 

. 220 . 

. 240 . 

. 280 

28-60 .... 

... 46 . 

. 80 . 

. 120 . 

. 130 . 

. 170 . 

. 196 . 

. 240 . 

. 270 . 

. 310 

30-60 .... 

... 60 . 

. 96 . 

. 140 . 

. 160 . 

. 196 . 

. 220 . 

. 280 . 

. 310 . 

. 360 

30-66 .... 

... 66 . 

. 106 . 

. 166 . 

. 166 . 

. 210 . 

. 240 . 

. 310 . 

. 340 . 

. 390 

32-66 

... 60 . 

. 120 . 

. 175 . 

. 190 . 

. 240 . 

. 280 . 

. 360 . 

. 380 . 

. 440 

32-72 

... 66 . 

. 130 . 

. 190 . 

. 210 . 

. 270 . 

. 300 . 

. 380 . 

. 420 . 

. 490 

34-72 

... 76 . 

. 146 . 

. 210 . 

. 230 . 

. 300 . 

. 340 . 

. 430 . 

. 470 . 

. 660 

34-78 

... 80 . 

. 160 . 

. 230 . 

. 260 . 

. 320 . 

. 370 . 

. 460 . 

. 610 . 

. 690 

36-78 

... 90 . 

. 180 . 

. 260 . 

. 280 . 

. 370 . 

. 420 . 

. 620 . 

. 680 . 

. 670 

36-84 

... 100 . 

. 190 . 

. 280 . 

. 300 . 

. 390 . 

. 460 . 

. 560 . 

. 620 . 

. 720 


The table has been filled in completely, although a number of the com- 
binations are not likely to be required in the smaller sizes ; nevertheless, 
the writer knows of a 6-roller mill as small as 10 in. x 15 in., and of several 
8 and 11 -roller mills with 16 in. diam. rollers. 

Modem experience shows that, even for quite small plants crushing 
only three or four tons of cane per hour, it pays to put down mills of heavy 
design, with at least ffve rollers, and better eight, as the additional extraction 
soon pays for the extra first cost of the mewjhmery. 

In a future note the writer hopes to give tables of standard horse-powers 
as given by the usual sizes of steam engines. 


' m-J, p. 250 ei seg. 

27 



Jamvakt] 


The Intemetlonal Sugar Journals 


[IW 


of multiplicetfth. The method, first adopted in 1918 with 2714 and 2725 
POJ, appears to be as follows : Shoots about 24 months old are able to pro- 
duce their own roots and therefore can be planted ; when this is done young 
plants are growing which also produce shoots, and these are detached and 
planted as soon as they are old enough. Thus a niuaery of plants of varying 
age is established, and multiplication is very rapid. The method is termed 
“ seblaiigen ” and, incidentally, gives a good deal of information as to the 
growth capacity of a kind. A cane which “ seblangs ” well, is one of rapid 
development and strong rooting powers, especially when planted from the 
upper portions of the cane, and such a kind is usually called a strong one 
by the planters. 

DtLring the second year, because of the greater number of plants, it is 
possible to distinguish between accidental and permanent characters, and 
for this reason a number of forms are discarded in which the character in 
the seedlings proves to be transitory. The true amoimt of tillering and 
flowering is also more readily estimated. Then, germination of the set 
and early growth can be studied, and it is possible to form an opinion of 
these characters within the first two months. Shortly before flowering, 
i.e., in February, the general characters of growth and of the leafy crown 
are well seen, and these are noted ; and the third and last selection for 
habit foUows in May, after flowering. The same characters are studied in 
the second year as were in the first. For juice analysis, 10 canes are marked 
for the mill, about the middle of May, in each kind ; good, poor and medium 
being included. The analysis of these is done twice, namely in Jime and 
July, so as to obtain information as to early and late ripeners, five whole 
canes being used on each occasion. The final selection of the year is maxle 
after the second analysis, and the total number of siuvivals rarely exceeds 
one quarter of those chosen in the first year. All of the canes are analysed 
in the second year, in spite of any rejections during the year, in order to 
obtain general criteria regarding all of those selected in the first year. If 
any of the “ maximalisten ” give promise of being better than the standard 
canes grown, .steps are taken to multiply them as rapidly as possible, so that 
plantations may be able to obtain seed early, if they wish to. As an example 
of the results obtained by the method (already described), 2878 POJ may 
be cited ; in 1922 there was one full grown plant, in 1925 there were 1750 
bouws, and in 1926 about 25,000 under this variety. 

The third yearns selection . — The seedlings are planted now in a greater 
number of furrows, usually 2-10 ; and the furrows extend right across the 
plot, so as to be on both sides of the pathway. The plants on the two sides 
receive different amounts of ammonium sulphate, one the same as in the 
first and second year, and one half as much. The idea here is to obtain 
information as to how the seedling will behave under better and worse con- 
ditions ; but it is confessed that the method has not as yet given very definite 
results. The principles of selection are similar to those in the second year, 
€Uid 10 canes are crushed of each variety on each side of the path. Until 
the end of the third year, each kind retains its original first year number, 
but those few which survive at the end of the third yeax enter the list of 
POJ canes. Further testing now takes place on the plantations, in order 
to compare the new seedling canes with those being grown. After a 30-fold 
harvest made in this manner, it is considered possible to judge, with reason- 
able certainty, what importance a seedling has for the industry at large. 
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The Raising of Seedling Canes In Java. 


(groeibarsten) should be rejected. In many seedlings the root eyes tend to 
protrude early. If inherent, this should be a definite bar ; but it may depend 
upon whether the canes are free-stripping. When they are not, insect 
enemies find shelter, water collects and fungus disease is likely to prevail ; 
besides which, additional labour is needed for stripping at harvest. 

In many batches, the buds tend to protrude from the stem, especially 
when they are long, and this courts damage, especially in the handling of the 
sets. Shooting at the top characterizes many flowering canes, but it is also 
present in others, and is of course undesirable. The form, colour and position 
taken up by the leaves are of considerable importance. Broad leaves, 
widely spreading, are preferable to narrow erect ones, for metabolic reasons. 
Spreading leaves get much more direct sunlight. On the whole, dark green 
leaves are preferable to lighter or yellowish green ones. Abundant flowering, 
although in some varieties little is lost thereby, is generally disliked ; this 
will depend on the amount of pithiness of the parts below, but some material 
is usetl up in the formation of the flowers, and non-flowering canes have a 
longer growing period. Lastly, evenness of the clump is of great importance. 
This is greatly affected by the date at which tillering commences, but this 
is better judged in succeeding years. L^nevemiess of the thickness of indi- 
vidual canes is often noteworthy in first year's seedlings, but this tends to 
become less marked, when they are planted from sets. If the differences 
are very great, however, the seedlings are rejected. 

Every seedling grown to maturity is ticketed with a number, and the 
year of crossing is marked by a letter. These are retained throughout the 
period of selection, and correspond with a register, giving details of parentage 
and treatment. When the selection for habit has been made, each plant is 
dug out whole and taken to the factory. Here, after the tops and waste 
leaves have been cleared away, a second selection is made, because the under- 
ground parts are now revealed and a better idea of the stand of canes can 
be obtained ; a great many rejections take place at this stage. Then the 
canes are cut off and divided into two parts, the upper third being kept for 
possible planting for the second year, and the lower two-thirds being passed 
through the sample mill. The cutting is done with a very sharp knife, in 
that the internal character of the cane can now be observed, especially as 
regards evenness of texture, hollows and pithiness, and general soundness. 
Then the juice is tested, but only as far as Brix and polariscope reading ; 
any attempt to judge the “ rendement ” would be futile, and this is left 
till much later. In judging the juice, the standard is again not fixed, 
but varies according to the general growth and seasonal conditions of the 
year. The factory results are then combined with those in the field, and 
a balance is struck for every seedling. As a general rule, although not 
universally, the handsomest seedlings produce the poorest juice. 

The second year's selection , — The nursery in which the selected seedlings 
are planted is laid much as in the first year, with the difference, of course, 
that a number of plants of the same strain are now found together. The 
quantity of seed is limited, and the quality often poor, because of flowering, 
so that it is sometimes difficult to fill one furrow (one roe in length). If 
wide planting is resorted to, this must be allowed for in harvesting. Some 
two or three kinds generally stand out in the first yeeu* as particularly prom- 
ising, though there are not usually more than five which can be so distin- 
guished. The sets for the second year’s nursery are called “ 41ite bibit,” 
and the few outstanding kinds are termed “ maximalisten.” Where possible, 
sets of the latter are also- planted in another place purely for the purpose 
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classification is Built up, is alonC veiy great, and, if an attempt is made to 
enquire into the number of factors involved, it soon becomes evident that 
the chance of two entirely similar }>lants ever arising in the plots is extremely 
remote. Cytological studies show that the sugar cane is much more com- 
plicated in its inherent structure than other plants under cultivation. One 
result of this is that the raising of cane seedlings is peculiarly fascinating 
because, with a considered choice of parents, any individual seedling may 
turn out to be of groat commercial value. 

The first year's selection , — The criteria used are largely those included 
under the general term “ habit,” and tlie character of the juice becomes 
important at a much lator stage. Most of the habit characters are observed 
in the plots before the canes are cut, namely in May or June. It is, however, 
important to remember that growth varies from year to year according to 
the character of the season ; and thus there are no absolute standards, 
although, in general, certain lower limits are usually fixed. The object 
therefore is to be content at first with picking out the best that there are, 
rather than to compare the seedlings with the standard canes. There are 
very many characters which combine to form the habit of the cane plant, 
some of which can be easily specified and observ^ed, while others cannot 
well be put down in writing. Of the former, some dozen or more are briefly 
considered by the author, and a few items are here extracted. For conven- 
ience, the word “ batch ” is used to indicate any collection of seedlings 
obtained from one crossing experiment. 

Length of cane is of course important, and is fairly constant in any 
batch of seedlings ; but the longest are preferred, other things being equal. 
If below a minimum, the whole batch is discarded. Distinction should 
be made between canes that have flowered and such as have not ; the stan- 
dard for the former is higher, because the part imder the arrow is thinner 
and more or less pithy and devoid of juice, tending to lighter weight. Thick- 
ness must be taken together with tillering power, since a greater tonnage 
may be obtained from a thin, branching variety than a thick one with few 
canes. A minimum thickness is easy to fix, but a maximum is more diffi- 
cult. As the result of many years’ experience, however, very thick canes 
are regarded as liable to be inferior or spongy, and those of medium thick- 
ness are generally preferred. Very great tillering is usually combined with 
a number of undesirable characters. Further, a seedling in the first year 
sometimes tillers enormously, but when planted from sets loses this character, 
while in some seedlings the converse is the case. Therefore, seedlings with 
only two or three canes should not be rejected on this account alone. Cer- 
tain batches show a marked tendency to the formation of water shoots, 
late canes of abnormal thickness. These should be rejected, imless a nximber 
of desirable characters are also present. 

The form of the cane varies very greatly, but regular, upright ones are 
preferred, in that they are stronger and have more silica in their walls, to 
zigzag or crooked ones or those of varying thickness in different parts. Where 
flowering occurs, the upper part of the cane often becomes thinner, but in 
some kinds the average is well maintained to close under the arrow. Seed- 
lings with slanting canes are avoided, because of the danger of lodging : 
with only moderate manuring, they should be erect. Long jointed canes 
are preferred, but too great length is a disadvantage, especially in thin canes, 
as the strongest part of the cane lies in the nodes. Straight-sided joints 
are the strongest and, of the rest, those which widen upwards are the we^est. 
Thick, swollen nodes are undesirable, and such canes as have many splits 
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* Selection, 

In practising selection of seedlings, three things have to be considered ; 
At which period of growth it should take place, what soil is best for the 
nursery, and what standard should be maintained ; or, briefly, when, where 
and how to select. 

When to select . — ^The earlier practice was to pick out the promising 
seedlings from the trays for potting. This, however, is now considered of 
little use, if not dangerous. Many growth characters have not as yet devel- 
oped and, more important still, the vigour of such seedlings as those of 
Glagah, Kassoer and its descendants, is often associated with poor juice. 
Selection is now delayed till the last moment, when full growth has been 
attained, the best time being in May or June, after flowering. At the same 
time, it is of some assistance to make careful notes immediately before 
flowering, for then the canes in the fleld are covered with dead leaves, with 
fresh, green tufts above. 

Where to select . — Light or good soil should be avoided, because here 
the growth conditions tend to the optimal. In porous soil, plants with 
we€tk root systems often show up as if they have strong roots ; and in light 
soils the plants look handsomer than they would do in heavy. In good soil 
too, many plants would be selected which ought not, in that they would 
fail in poor soil ; and the aim is rather to obtain seedling varieties which 
do well under as many different conditions as possible, some of these being 
poor. In a similar manner, btit to a less extent, it is necessary to guard 
against mistakes from placing the nursery in heavy soil, for plants would be 
selected which, in better soil, might be pithy or might lodge. Nevertheless, 
the percentage of seedlings selected, which will make good, is usually greater 
when the nursery is on heavy soil than on light, probably because they possess 
a stronger root system. From which it may be concluded that land chosen 
for a nursery should be of an average character, if anything, tending to be 
on the poor side. Yet one other point should be kept in view, and that is 
the effect of natural selection in the nursery. Nature exercises little selection 
when the conditions of soil and climate are optimal, and many seedlings 
will then appear to be worth retaining. In somewhat adverse circum- 
stance, natiue itself acts much more decisively, and fewer mistakes are made 
because of this assistance. 

How to select . — To maintain a high standard, it is necessary to keep 
down the numbers of seedlings at all stages, because of the very careful 
study required for a successful issue. Furthermore, with experience, new 
characters are constantly being added, on which to base the selections ; 
and thus the percentages of rejections tend to increase. This is well shown 
in a statement of the annual percentcbges of seedlings passed at the end 
of the first year, during the period 1911 to 1925. For simpliflcation, the 
five three-year averages have been calculated, and these are as follows : 
13*06, 2*74, 1*40, 1*10, 0*64 per cent. From these figures, it will be obvious 
that the selection during the first year’s growth has become very strict, 
and it is followed, as will be seen later, by even more rigorous selection in 
the second and third years. This explains why so few of the multitude 
of seedlings grown to maturity (392,871 from 1893 to 1926) have ever reached 
the stage of distribution to the planters, and, pari passu, the very great 
success which these have met with in the fleld. 

One of the most striking characters among cane seedlings is the very 
great variation even among these derived from the same parentage. No 
Wo in fact are ever alike. But the number of visible differences, on which 
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bamboo sticks to divide it up. The fluff is evenly spread by hand in a thin 
layer and firmly pressed down, then lightly covered with earth to keep it 
in place. Every precaution must, in fact, be taken to prevent the light 
particles from blowing from one tray to another. For this purpose, the 
sowing is done under a special cover, and the whole tray is at first kept 
tightly closed with a wire and cotton frame. Watering, which helps to fix 
the fluff, is done with a very fine rose, and afterwards regularly twice a day. 
During the hottest part of the day (between 11 and 3) the trays are protect^ 
from the sun, but otherwise full sun and air are allowed. Kain is guarded 
against by special bamboo screens. 

Germination , — This takes place early in Pasoeroean, usually on the 
afternoon of the third day ; and if, after 10 days, no seedlings have emerged, 
the tray is discarded, as there is then no prospect of germination. One cross- 
ing may give many more seedlings than another ; some yield 5-10 per tray, 
while others will furnish hundreds or even thousands. 100 POJ and 2883 POJ 
may be quoted as examples of varieties with few seedlings. Occasionally, 
patches of seedlings die away, through fmigus attack. In such eases, the 
best plan is to remove the healthy sections to a fresh tray, taking care to 
avoid root injury by including clods of earth. Spraying with pyoctanin 
solution has been found effective for checking the attack. 

Raising the seedlinas . — The young plajits of the sugar cane grow very 
((uickly, and tlie root system is sufficiently developed in three to four weeks, 
for them to be planted in pots. A single arrow may produce several thousand 
seedlings, many of which may be of value, but it is obviously impossible 
to grow them all to maturity. It is usual to take 200 from one combination 
of parents, if there are several trays of one combination 150 of each, but with 
poor germination rarely over 100. The choice of jiarents is a dominating 
factor, and it has been found that, if the results of a cross are poor, a repetition 
rarely produces anything of value. In potting up, the seedlings are not 
selected in any way ; they are just taken casually, each if possible with a 
small clod of earth attached. The pots are about 5 ins. in diam. at the top, 
and are filled with the same soil mixture as the trays. They are well watered, 
and kept in a shed for a couple of days, after which they may be safely 
brought out into the full sun. As before, they are watered twice daily, and 
in about two months the seedlings will be about a foot high, sprouting will 
have commenced, and they are ready for planting out. 

The nursery , — This is divided into plots, each of which is completely 
surrounded by a drain. The plots are long, and ecw^h is divided by a pathway 
down its length for inspection purposes, into two beds. Furrows are drawn 
across the beds, one roe^ long and 3^ ft. apart ; there are about 70-100 furrows 
in the plot, and each furrow will contain seven seedlings. In planting* 
aU of the earth in the plot is turned out, the roots binding it together ; this 
is pl€k:ed in the furrow and plentifully watered. The roots, somewhat 
cramped by the pots, now grow rapidly, and the imj)rovement in the seed- 
lings during the first week is astonishing ; failiues rarely occur at this stage. 
The plants are now subjected to ordinary field conditions, with the exception 
that only two-thirds of the usual dose of ammonium sulphate is administered. 
The object of this is to emphasize the differences in growth ; for a poor plant 
will respond to good manuring, and differences will be diminished. The whole 
period of growth, from the fertilization of the flower to the maturing seed- 
ling, is roughly about 14-15 months. 

’ Hoe — Ebout 4 yds, 

22 



The Raising of Seedling Canes in Java. 


in results, due to the absence of free air, and the greater temperature 
inside the cage. It is only used in Java where, for scientific reasons, it is 
imperative that foreign pollen should be excluded, 

(3) Living crossing is the term applied to those canes in which both male 
and female arrows remain attached to their parent stems, the male arrow 
being bent to the appropriate position as regards the female. Both are 
firmly fixed, and the male requires some propping. The main advantage 
of the method lies in the saving of male arrows ; but it requires the planting 
of the selected varieties close together, and there is always the chance that 
one or other may not fiower. When it is convenient, two male arrows 
are used, for the greater protection from undesired pollination. It is only 
used on the station when, through accidental circumstances, it is desirable 
and possible ; the methbd at present is less employed than any of the others. 

(4) Artificial crossing. Collecting the pollen from the male plant, 
carrying it to the female, and applying it to the stigmas. Both male and 
female arrows are firmly fixed, and the pollen is collected between 6 and 
7 a.m., when it is most freely produced. The method is as follows : The 
pollen is collected by placing a thin, shining, dark blue or black piece of 
cardboard under the male arrow ; shaking the latter gently, and brushing 
the pollen to the middle ; then folding the cardboard tightly and carrying 
it to the female arrow ; here it is carefully brushed on to the part which 
is in flower. The female arrow appears to be unprotected in any way ; 
but the danger of unwished for crossing is largely eliminated by only using 
the method at the end of the season, when arrows are scarce. The advantage 
lies in the fact that one male arrow can be made to serve for the pollination 
of a number of female. 

Crossing must not he attempted at all times of the day. The flowers 
open sliortly after sunrise, and the anthers a little later. During the early 
morning hours, the whole atmosphere is full of fresh floating pollen. Towards 
mid-day pollination diminishes, and by 3 or 4 o’clock has practically ceased. 
The male arrows are cut between 3 and 5 o’clock in the afternoon, and are 
at once placed in their bamboos, and arranged around the female arrow. 
The only exception is in artificial pollination, which must be done when the 
anthers are producing their maximum amount of pollen. 

Ripening the seed and sowing. — ^As soon as all the flowers have opened 
in the female arrow, the males are withdrawn and throwm away. A cage is 
then placed over it to protect it from birds, and from the chance of the seed 
becoming mixed by the blowing about of parts of ripe arrows in neighbouring 
plants. Ripening takes from three to four weeks, longer in Malang than 
in the plains, and there are certain sure signs when it is completed. The 
smallest portions of the arrow begin to fall apart, and the small leaflet imder 
it dries up. Then the arrow, which has all along been attached to the parent 
plcuit, is cut off short below the cage and carried to a sheltered spot to dry 
for a few days, fully exposed to sun and air, but carefully shielded from possi- 
ble rain. When diy, the arrow readily breaks up, and its fluffy parts are 
collected in a beaker ; they may, if desired, be sown without more ado. 

Sowing is done in wooden trays whose bottoms are pierced with holes for 
drcunage, 50 cm. long and broad, and 15 deep ; 6uid these are arranged 
many together upon bamboo ra<iks, so as to be readily inspected and manipu- 
lated. The soil is a finely sifted mixture of fertile earth (zavelgrond, 
tarapan ”), sand, and cattle manure, in equal parts. For proper mixing 
all must be quite dry and finely divided, the manure being beaten with 
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later. This is a great bar to many desired crosses ; but this difficulty has 
been largely overcome by transferring the crossing work to the Malang 
plateau, some 1200 to 1600 ft. higher, with better rainfall and lower tem- 
perature. Here the time of flowering in the different kinds shows a tendency 
to overlap, some kinds continmng to flower for 1} to 2 months ; while others 
which do not flower in the plains, such as Lahaina, Zwinga, Badila, Cayana, 
XJba, do so freely on the plateau. A great mass of data on this subject has 
been accumulated, which it is impossible to reproduce ; but, in a Table, 
details concerning some of the less known forms are given ; the amount of 
flowering, the part of the seeison, and the relative fertility of male and female 
organs. 

Use 08 mother or father . — The species of Saccharum are usually bisexual, 
but in many kinds of sugar cane the pollen is more or less infertile. If this 
were not the case, crossing would only be possible by removing the stamens 
before poUination. This method has been explored sufficiently to show 
that it is either impracticable or that the results are entirely out of pro- 
portion to the amount of labour expended. The degree of male sterility 
in a given variety is, however, not constant, but is greatly influenced by the 
monsoon ; and, even in the same season, there may be considerable differen- 
ces. The method used at Pasoeroean for determining the viability of the 
pollen is still based upon the observation, made long ago, that fertile pollen 
grains have abundance of starch, while this substance is absent from the 
infertile ones. The iodine test for starch is therefore relied on. The per- 
centage of fertile pollen is then gauged and, when this is lower than 40, the 
danger of foreign pollination is considered to be acute. In such circum- 
stances, caging is thought to be necessary. Tlie father and mother are chosen 
according to the amoimt of fertile pollen normally present — the mother 
little or nore, the father an abundance. 

Crossing . — ^Four different methods are employed at the station, and 
these may be briefly termed, free, cae^e, living, and artificial. 

(1) Free crossing is by far the commonest at present, having to all intents 
and purposes completely replaced the formerly used cage. It consists in 
bringing the male arrows to the female daily, and placing them in such a 
position that the greatest amount of pollen shall fall directly upon the recep- 
tive stigmeis. The female arrow is firmly fixed to a bamboo support, and 
the males are so placed that they completely surround the female, thus 
protecting the latter from the entry of any pollen from other plants. To 
ensure the freshness of the male arrows, they are cut with five or six joints 
attached, and placed in a bamboo filled with water, which is fixed to an 
upright stake. Flowering proceeds from the top of the arrow downwards, 
and the part of the arrow which flowers most profusely is from half to three- 
quarters down. The male arrows are cut when the flowers are open in this 
region, and they are placed so that these open flowers are just above the 
pent of the female aiTOw which is then in flower. The time taken by an 
arrow for all the flowers to open is from six to seven days, although varia- 
tions occur. 

(2) Crossing in cages. These are, as usual, cylindrical, and consist of 
fine muslin tightly wound round a bamboo frame. They are himg up so as 
to enclose the female arrows, on a gallows-like support, and can be freely 
moved up and down. The male arrows are obtained and treated in exactly 
the same way as in free crossing. The cage method is condemned in Java, 
as requiring too much work for a large programme to be carried through 
in a limited time ; and also because it is ccHosidered to be much less fruitful 
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the account in the Arch%ef.^ As, besides the language difficulty, this paper 
may not be available to many readers of this Journal, the following article 
has been prepared for the benefit of those who may be interested in this 
important subjecj^ It will not be possible to treat of all the subjects discussed, 
for Bannieb's paper is very comprehensive, and extends roughly to 60 pages 
of illustrated letterpress and 80 pages of tables. It is divid^ into three 
sections : (1) Methods of raising and selecting seedlings, (2) The line of 
work and technique at Pasoeroean, and (3) The results obtained from 1893 
to 1925. The hrst of these sections is dealt with in this number of the J oumal. 

Flowering and Cbossinq. 

The croaMng programme. — The raising of cane seedlings is an extremely 
easy matter, and it is a constant source of surprise, to those engaged in the 
work, that the idea ever crep't in that the sugar cane was infertile. The 
author states that the methods employed have undergone little change 
during the past fifty years at Pasoeroean, although some minor simpli* 
fications and improvements have from time to time occurred. These methods 
were fully described in 1910 by Wuxbbink and Ledeboeb,* and they are 
unaltered at the present time. Greater and greater attention is, however, 
being given to the parents, and here the main difficulty is met with. Many 
workers have wondered why it has been so difficult to apply ordinary Men- 
delian principles to the sugar cane ; but it is increasingly evident that the 
make up of the raw material, the cultivated plant, is far more complicated 
than in most other cultivated forms. The sugar cane has, in fact, been sub- 
jected, during its long course of cultivation, to an extraordinary amount 
of hybridization. 

Every year the jjarents to be used in the campaign are carefully dis- 
cussed beforehand, with special reference to the needs of the industry. 
They are then studied afresh in every direction. The parents usually include 
both superior and inferior kinds, all of which are chosen for the transmission 
of some desired character. Selfing is no longer practised, as the almost 
universal result is a collection of types inferior to the parent. One especially 
important point to determine is which characters are usually passed on by 
a parent to its offspring ; and here the complex nature of the sugar C6Uie is 
particularly discouraging. Some varieties have been foimd to pass on good 
qualities, and others not, while new good characters appear to arise from the 
chance meeting of hidden inherent factors. The method of crossing a plant 
with a great number of others to determine its make up, so often made use 
of, has been found to be largely inapplicable to the sugar cane. 

The flower . — The first point to determine is which kinds will flower 
together. Canes about to flower can be ecudly picked out, by changes in 
the terminal shoot some time before anthesis, and four stages are described, 
from the first lengthening of the upper intemodes to the bursting of the 
floral sheath. These stages are always noted on the cane varieties growing, 
and recorded for future use. The flowering season at Pasoeroe€ui extends 
from the latter half of March to the end of May, but the exact time for any 
kind varies greatly in different places, and from year to year, owing to soil 
and cHmatio conditions, at present only partially understood. There is a 
constant tendency for Glagah {Saccharum apontaneum), and Kassoer and its 
descendants, to flower early ; while the better kinds are some three weeks 

1 De rietveredeling aan het suikerproefstation te Pasoeroean : Technlek, Richting en 
Reanltaten Tan 1893-1V25. J. P. Bammxkb. Mededeelingen van het proefstation, Jaargaog 
1990, No. 19. 

> De geslaohteltjke voortplantlng blj het suikerriet ArcM^, 1911, I, p. 967. 
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come mainly from the cities and towns of the Old Coimtry and their gregarious 
habit survives out here. They remain quite contentedly within the rekdius of 
the high lights and bright lights of each State metropolis. The already 
overgrown city extends its outer suburbs still further into country that hcus 
altered little comparatively since Captain Cook sailed his leaky ark along 
the eastern coast. 

Tho remedy— and there is a remedy — for all this is fairly plain. It is 
active, vigorous and systematic decentralization. Queensland as a result of 
wise statesmanship in earlier days is comparatively free ; anyhow it is not 
affected so badly from the “ One Big City ” evil. Along its whole littoral 
are thriving seaports growing rapidly into important cities, each serving €md 
drawing tribute from a province as large and as rich as the State of Victoria ; 
each with either a developed or undeveloped coalfield at its back gate — a 
gilt-edged security for a bright industrial future ; and each destined to become 
when wisdom prevails in our legislative halls, the capital city of a new and 
wealthy State. In all this the Queensland sugar industry is proving a valuable 
developmental, and remarkably progressive factor — a factor which it was 
fairly evident that our distinguished visitors from the Mother of Parliaments 
were not slow to recognise, nor were they lacking in their aj^preciation of it. 


The Raising of Seedling Canes in Java. 

When the fertility of the seed of the sugar cane was finally demonstrated 
and generally accepted, a good deal of attention was devoted to it in Java, 
but it was regarded rather as an interesting scientific fact than as of immed- 
iate practical use. But this study proved to be of the utmost importance 
when, shortly afterwards, the industry was threatened by tho disastrous 
outbreak of sereh disease in the cane fields. It was aji easy matter to con- 
centrate attention on the raising of seedlings, for the purpose of obtaining 
new varieties which were resistant or immune to this disease. This work 
was carried out on the experimental station at Pasoeroean, and the immediate 
results are known to all. Seedling work, although vsuying in its prominence 
at different periods, has been continued ever since ; as it was recognized 
once for all, that it was a legitimate and fertile means for improving the 
character of the canes being grown. Although often receiving little attention 
from the outside world, the botanists of Java have gone on steadily with 
the work to the present day, always with the idea of obtaining better and 
yet better varieties for the local conditions. Java seedlings have spread 
over every part of the world, those already waning in their popularity in 
Java being often used elsewhere with advantage. These facts make it 
important that more should be known about the methods employed, the 
raison d’etre of the various seedlings sent out, and especially the lines of 
development in the Java work. This work, controlled as it is by the planters, 
is of course eminently practical, but nowhere else is it based on such careful 
[>reliminary scientific study. Whether reljdng on the fact that the local 
conditions are entirely peculiar, or influenced by the little known language 
in which the results were from time to time published, comparatively little 
is reaUy known of the inner details of the Java work, and the difficulties 
which have been met and surmoimted. 

The colossal task of writing up the plan and results of each year’s work 
from the start has now been successfully accomplished by J. P. BAmnxB, 
a plant expert attached to the Pasoeroean station, and he has published 
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and the Commonwealth asserted quite confidently that Australian sugar waa 
sold in o\ir sister Dominion at £11 per ton. As a matter of fact the quantity 
of Australian sugar sold in New Zealand is quite negligible, for New Zealand 
obtains almost all of its sugar from Fiji where ft is produced by coloured labour. 
Kaw sugar may be imported into the Dominion free of duty as there is no 
sugar industry there to protect. Why a visitor of importance was i>ermitted 
to make comparisons publicly which were based on absolutely wrong informa- 
tion without being put right, and without being informed of the difference, 
from our point of view, between white and black grown sugar, passes compre- 
hension. 

Is it worth while,” our visitor asked, “ to keep on producing a crop 
which has to receive Government assistance ? ” He should have been in- 
formed that the price paid by the Commonwealth consumer covers fair and 
reasonable production costs under white labour conditions. The Government 
does not assist the industry in the sense implied. The price paid for sugar in 
Australia is largely the price of White Australia and the home consumer knows 
and accepts that fact cheerfully. Australia standing for an all-white population 
(98 per cent, at least, of its present inhabitants are British in origin and 
sentiment) is prepared to pay for racial purity and racial preservation. 

The earnings of cane-cutters astonished some of the touring Parliamen- 
tarians who regarded the wages paid as altogether uneconomic. Cane- 
cutters in Queensland are paid by results and good value is received for the 
money. The industry in Australia is called upon continually to combat 
ill-informed and un-informe<l criticism — criticism that, were the politics and 
economics of the industry understood sufficiently, would not be uttered. 

Migbation. 

Obvious objectives of the Imperial Parliamentary Delegation were to 
observe, at first view, Australia’s resources and to obtain a knowledge of local 
conditions that would assist in a solution of the Empire’s migration problem. 

It is accepted, a prion, that this continent is in urgent need of a much 
greater poyuilation than it already possesses ; that the countries from which we 
may attract migrants, if we are to keep Australia white must be Europe and 
the United States of America (omitting of course, other British Dominions 
who have the same need, though, with the exception of South Africa, not so 
urgent, for white population as we have) ; that we should obtain most of our 
immigrants, if possible, from the Motherland. 

As soon as a practicable system of migration is considered difficulties 
arise. To start with, the existing distribution of Australian population 
must be noted. A flying survey reveals the fact that most of our population 
is gathered in the south -eastern corner of the continent, with some extension 
up the eastern coast. Outside that region our population is very sparse and 
scattered. Geographical and meteorological conditions are responsible 
primai’ily for this, and added to them is the irresistible magnetism of the 
,big cities, the huge State capitals — Sydney, Melbourne, Adelaide and 
Brisbane — within this area. They are all ports and centres of railway 
administration and control consequently the transport system of each State 
to the tremendous advantage of the over-crowded capital and the serious 
detriment of coimtry interests. They are the centres of political, commercial 
and industrial influences and by sheer weight of numbers control the Peu’lia- 
mentary machine in each State. The harmful political and economical 
effects of this imnatural concentration of population are quite obvious ; 
and then arises the problem of migrant absorption — a problem accentuated 
by the fact that, from our present experience of new arrivals, migrants 
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The problem of the best method to use in arranging to drive a centri- 
fugal machine by means of an electric motor is one of considerable interest 
to sugar manufacturers and refiners and other users of such machines. 

The centrifugal machine, from a power eAgineer’s point of view, is 
essentially a flywheel, which must be started up from rest at frequent inter- 
vals, run at its normal full speed for a short period, and then be stopped, 
this process being repeated indefinitely. Like other flywheels, by far the 
greater amount of power is required, during the acceleration period, in 
overcoming the inertia of the basket and load, and it is this fact which 
constitutes the principal jiroblem in applying electric motors to drive such 
machines. The electric motor, when supplied from a constant potential 
system (which t3^ of supply is almost universally used), is essentially a 
constant speed machine, no constant potential motor being capable of con- 
tinuous variation in speed from zero speed up to full speed, except at the 
expense of power wasted in resistances. It is true that speed variations 
without loss may be obtained in constant potential motors by means of 
shunt regulation in D.C. machines, and by means of j>ole-changing devices 
in A.C. machines, but such speed variations take place between a high speed 
and a still higher one and not from zero speed. 

It follows, therefore, that if a constant potential motor is used to drive 
a centrifugal machine, some form of power-wasting device must be inserted, 
either between the motor and the centrifugal or in one of the motor circuits. 
The characteristic of all such devices is, that an amount of energy equal to 
the energy stored up by the basket and load will be wasted, and appears 
somewhere in the form of heat. That is to say, of the total energy supplied 
by the motor, after deducting a certain small amount absorbed by windage 
and friction of the centrifugal, the remainder is divided into two equal 
parts, one of which goes into tlie centrifugal basket and load as useful work 
in overcoming the inertia, and the other of which is wasted. As will he 
shown later, a cert^ain amount of power may be saved if the motor is arranged 
to give the whole speed increase in two (or more) steps, such as by means 
of pole-changing arrangements in A.C. motors. The following are some 
of the more common methods of dealing with the problem. 

(a) Friction clutch drive . — In this method a friction clutch is interposed 
between the motor and the centrifugal, and when the motor is started it 
nuis immediately up to the full speed corresponding to the load, allowing 
the friction clutch to drag the centrifugal up to speed behind it. The nec*es- 
sary loss of power takes place in the friction pullej% which must bo designed 
of ample size to got rid of the heat developed. The friction clutch method 
is applicable to shunt and compoimd wound D.C. motors and to polyphase 
induction motors. Since the jjower lost in the friction pulley depends on 
the speed to which the centrifugal iinr^t be raised before the friction blocks 
stop slipping, it follows that a certain gain in this respect may be had in the 
case of a D.C. motor, by making it compound or series wound, and arranging 
the saturation of the field magnets such that a considerable drop of motor 

^ This paper is reproduced by peninssioii from a t>amphlet prepared aud issued by 
Messrs PoiT, CassKLS «fc Williamson, of Motlierwell, Scotland (a firm who have had a life- 
long experience in the manufacture of centrifugal machines) to give all those interested 
the benefit of their experience in eiectrlc drive systems. It should be added that the 
electric motors supplied by this firm for their centrifugals arc made by a well known firm 
of electrical engineers, the MacFarlane Enoinekrino Co Ltd , of Cathcart, Glasgow, who 
have long been associated with Pott, Cassels & Williamson in devising suitable electric drives 
to give the highest offiedenev in centrifugal operation. For further details on constructional 
points in the machines referred to in uiis paper, the reader should apply to Messrs. Pott, 
Cassels Williamson for List No. 89. 
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speed occurs. If the motor speed drops to say 76 per cent, of the nor- 
mal full centrifugal speed when developing its full torque, the actual energy 
lost will be 66 per cent, only of what it would be if no drop in motor speed 
took place. This saving cannot be attained in A.C. machines, where the 
energy lost is determined by the synchronous speed (that is, the speed of 
the revolving field), which has a fixed value. The friction clutch drive 
possesses the adcantage of cheapness in first cost, as the motor need not 
be any larger than will give the maximmn power required, viz. : Net accelera- 
ting power, plus friction clutch loss, plus centrifugal windage and friction 
loss. It is also simple and easily understood by the engineer in charge. 
It possesses the following disadvantages ^ viz. : Wear and tear of friction 
blocks and pulley add to the running cost. There is a risk of the motor 
being overloaded either through the friction blocks being increased in weight, 
or through dirt (sugar dust, etc.) getting into the friction pulley and so 
increasing the coefficient ot friction. In any case, the coefficient of friction 
(with any of the ordinary friction linings) varies somewhat with the humidity 
of the atmosphere and with the temperature of the friction pulley, thereby 
leading to irregular acceleration. 

(b) Direct coupled motor . — ^As at present applied, direct coupling of 
the motor to the centrifugal is used only with A.C. motors. It is possible 
to directly couple a D.C. motor to a centrifugal and switch it right on the 
line, but such an arrangement is of comparatively little interest. It is 
also possible to couple an A.C. slip ring motor directly to the centrifugal 
spindle and use automatic gear to cut out a resistance inserted in the rotor 
circuit, but this method is complicated and clumsy. The method employed 
with A.C. motors is to use a squirrel cage machine with a comparatively 
high resistance rotor. This rotor and its winding are designed to be of a 
size and capacity suitable for dissipating the heat generated in it during 
the acceleration period. This heat is equal in amount to the heat generated 
in the friction pulley in a friction clutch drive, but can be got rid of much more 
easily on account of the better ventilation of the squirrel cage rotor. In 
this case the same total power is drawn from the line and consists of ; Net 
accelerating power, plus loss in the rotor windings, plus centrifugal windage 
and friction loss. Instead of this total power appearing at the shajt as 
in the case of the friction drive, it appears at the air gap of the motor. 

The principal disadvantage of the direct coupled motor is the higher 
initial cost, because, of course, the rotor has to combine the ordineuy duty 
of a rotor in an induction motor with that of a power wasting resistance, 
and as the motor must get rid of the heat which would otherwise, m the case 
of the friction clutch drive, be developed in the friction pulley, the machine 
must be larger than a motor designed to operate through a friction clutch. 
The advantages are principally in running cost : There are no friction blocks 
or pulley to wear out, the connexion between motor and centrifugal being 
by means of a flexible coupling having suf&cient flexibility to allow the 
centrifugal to “ wobble ” as much as is neoessary. There is no possibility 
of overloading the motor. There is a corresponding reduction in the amount 
of skilled labour required about the machine. 

(c) Pole chcmging 2-8p6sd drive* — ^Where it is intended to install 
direct coupled induction motors to drive a battery of centrifugals, 
it costs comparatively little extra to have these woimd as 2-Bpeed 
machines. If the normal speed of the centrifugal is 760 r.p.m. for in- 
stance, by a simple pole changing device the machine can be run at 
760 r.p.m. or 376 r.p«m, at will. This provision of a lower speed is 
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of considerable advantage in charging, and in keeping the speed down 
to a reasonable limit, where ploughs are used for discharging the ba^et. 
In using a 2-speed machine, the current is switched on to the lower ^eed 
winding first, and the basket is charged at this lower speed. By the time 
charging is complete, the basket will probably have reached half speed 
and the higher speed winding is then switched on, bringing the basket up 
to full speed and completing the (hying of the contents of the basket. One 
of the special advantages of the 2-8peed machine is that charging can be 
done at a comparatively low speed, by which means the bulk of the molasses, 
or mother liquor, is thrown off at low speed, leaving only the final residue 
to be driven off at full speed. This is of special importance where the 
liquid portion of the cliarge is large compared with the solid part (as in the 
case of certain chemicals), since the power absorbed in driving off the liquor 
at high speed is very considerable ; also, where the material is free drying, 
there is the further difficulty in charging at high speed, that the liquor is 
driven off immediately the material to be dried enters the basket, and this 
leads to irregular loading and bad balancing of the basket. Apart from 
these considerations, however, there is the fact that half of the energy nor- 
mally lost during acceleration in a single-speed drive (whether friction- 
coupled or direct -coupled) is saved in the 2-speed drive, provided that the 
machine is started on the low-speed winding and allowed to accelerate to 
half normal sy)eed before switching on to the full-speed winding. If this 
condition is observed, tlie 2-speed machine can be made as small as the 
single-speed direct-coupled machine. It must be noted, however, that 
the centrifugal must be allowed to attain half speed before switching on 
to the high-speed winding, otherwise the higher losses due to single speed 
working will be approached. 

Owing to the fact that the friction blocks of a friction clutch must be 
made heavy enough to transmit the torque at the lower speed, there is no 
advantage in size to be gained by inserting a friction clutch in a 2-speed 
drive, and therefore sucli motors are usually directly coupled to the centri- 
fugal. 2-speed induction motors are made with one stator winding, which 
can be so connected as to give alternatively two sets of pole connexions, one 
of which has twice the number of poles (and therefore half the speed) of 
the other. The change over is ccwried out by means of a simple form of 
6-way change over switch. This 2-to-l ratio is the only one which enables 
the stator oop}>er to be fully utilized. If any other pole ratio (such as 3-1) 
is adopts, then, generally speaking, two separate stator windings are neces- 
sary and the motor must be considerably larger, as only about 50 per cent, 
of the stator copper is in use at any one time. Further, the advantage 
in the way of saving of power, described above, is not so great. Neverthe- 
less, where ploughs are used, half speed, even allowing for the greater pro- 
portionate slip on the lower speed, may be considered in some cases too high 
for the satisfactory operation of ploughs ; although it is a comparativelj’ 
easy matter to keep the machine down to any speed desired by means of 
the switch cuid brake. 

Wliere ploughing is a matter of importance, and it is desired to drive 
the centrifugal at very low speeds (with €ui induction motor), the low fre- 
quency method has special advantages. 

(d) Low frequency supply , — This method consists in supplying the 
motor with two separate current supplies, one of normal frequency and the 
other of very low frequency, supplied from a special alternator. A special 
selector switch allows either circuit to be chosen at will. In operation 
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the centrifugal is started up» and charged if necessary, on the lower frec{uency 
and is then run up to full speed on the higher frequency. When ready to 
discharge, the high frequency is switched off, and the centrifugal reduced 
in speed (by means of the brake) to a speed approximately corresponding 
to that of the lower frequency. The lower frequency is then switched on 
and the centrifugal runs at a speed suitable for ploughing. A certain amount 
of power saving (over the simple single-speed machine) is p>ossible here 
also, although as the low speed is generally arranged to be considerably less 
than half speed, the proportionate saving is less. This is more than balanced 
by the greater advantage of this type of machine where ploughs are used. 

(e) Variable voltage motors , — Induction motors are sometimes supplied, 
in which a variable rate of acceleration is obtained by altering the voltage 
of supply to the stator winding by means of an auto-transformer or some 
other equivalent device. The advantage of this system is that a lower rate 
of acccoleration is obtainable by lowering the voltage of supply to the 
stator. There is also a very slight saving in power at full speed owing to 
the reduced iron losses and a somewhat improved power factor when running 
at full speed on low voltage. This latter saving, however, is small, because 
not only is the power absorbed by the centrifugal at full speed small, but 
under modem conditions running at full speed occupies only a small pro- 
portion of the total time for a charge. The disadvantages of this system are 
the greater cost of the installation with auto transformers, selector switches, 
etc. Some makers supply one auto-transformer only for a group of centri- 
fugals, but this has the disadvantage that if one machine is operating on 
low voltage, all the others of the group must similarly operate on the same 
voltage. 

Machines can be supplied in which the advantages of a lower voltage 
supply are obtained without the use of auto-transformers. The motors 
are simply wound so that the stator windings can be coupled “ mesh ’’for 
high torques and “ star ” for low torques, thus giving the effect of two vol- 
tages, the lower of which is 0*68 of the normal voltage. A simple throw-over 
switch can be used to select the connection required, and without dis- 
turbing the action of other machines of the group. 

The above remarks have been confined largely to induction motors 
because a 3-phase supply is almost universally used in sugar factories and 
refineries. Where direct current is used, friction clutches are usually inter- 
posed between the centrifugal and the motor. It is possible, however, 
to use direct-current motors of a type which can be direct-eouplea to the 
centrifugal and can be arranged to give any lower speejd at will without loss. 
Further, such machines can be arranged to give a regenerative braking 
torque, but it is doubtful whether the extra complication, together with the 
fact that the machines must have commutators, would appeal to the user 
in view of the great simplicity and robustness of the A.C. squirrel cage motor. 

Incidentally, in connexion with the use of A.C, motors driving centri- 
fugals through friction clutches, it has been stated by certain makers of 
such motors that as their machines are of the so-called “ high torque ” 
type, they are necessarily much more efficient, when used for centrifugals, 
than are motors of ordinarj’^ design. It must be apparent to all who con- 
sider the question carefully that “ high torque ** motors are not of any 
advantage where machines are to be driven through friction clutches, because 
such motors run during acceleration at something near their normal bill 
speed and give approximately their normal full load. The torque which 
they have to develops therefore, is full load torque, and they will do this 
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whether the machine is of the so-called “ high torque ” type or otherwise, 
there being no difEerence in their performance in this respect, except that 
the high torque motor may possibly have a slightly greater slip than the 
other. Where motors are directly coupled to the centrifugals, however, 
they are necessarily of the high torque type, the design being such that, the 
maximum torque of the motor is developed at slightly over zero 8;>eed. 

It has been objected that the initial starting current of direct -coupled 
motors is higher than that of motors designed to drive through a friction 
clutch, but this is not the case. Tlie direct-coupled motor has usually a 
lower short circuit current than the friction coupled motor, but in the Chse/ 
of the direct-coupled machine the initial current lasts long enough to be read 
on an ammeter, whereas in the case of the friction coupled motor the initial 
current is higher, but is more of the nature of a “ kick,” lasting such a short 
time that a dead beat ammeter will not respond, although the effect of the 
“ kick ” may be seen on any lamps coxmected to the same circuit. 

Summary . — ^The foregoing remarks are intended to convey some idea 
of the relative merits of various methods of coupling up centrifugal machines 
to their driving motors. Bearing in mind the varied requirements of the 
modem sugar factory, it may be claimed that the method best adapted 
to meet these requirements (in the majority of cases) is to provide a motor 
suitable for direct coupling to the centrifugal and having a 2-speed winding 
(ratio 2-1) which enables it to be used to the best advantage for charging 
at low speeds and for discharging by moans of ploughs. Such motors can 
be wound and connected so as to give an increased torque for ploughing on 
the low si>eed, and on the high sj>eed a reduced cmrent and improved power 
factor ; while the average power required in a group of such machines will 
be decidedly less than in the case of a plain friction -coupled or a direct- 
coupled single-speed machine. 


Publications Received. 

Hydrogen-ion Concentration. Leonor Michaelis. Volume I : Principles of the 
Theory. Translation from the Second German Edition by Wm. A. 
Perlzweig, M.A., Ph.D. (Bailliere, Tindall & Cox., London.) 1926. Price: 
22s. 6d. 

Dr. Michaelis’ cliissic work. Die Waeserstoffionen Konzentration, was published 
in 1924, the first comprehensive text on the subject. But this book before us is 
more than the usual “ second edition.” The broadened realm of pure ph 3 rsical 
chemistry and the extraordinary growth and multiplicity of the applications of 
this branch of science have mc^le necessary a thorough recasting, so that an entirely 
new treatise results, the most extensive so far attempted, the old work being 
expanded to three volumes. It is the first of these three volumes which is 
now announced. It presents the theoretical physico-chemical principles on which 
the colorimetric and electrometric methods of measuring hydrogen-ion are based, 
and does it more thoroughly and more broadly than has hitherto been attempted. 
The wealth of information contained in the volume will be Serviceable not only 
to those who are engaged in the theory of practice of determination, but also to ail 
those investigators and students who re^ze the great importance of physico- 
chemical phenomena in all life processes. The fimdamental principles of theory 
•re placed on a wider basis than has hitherto been possible ; and the student of the 
problem of the clsurification of sugar juices and of the growth of the plant will be 
wdl repaid by its careful perusal. 
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Inoculation of Legumes and Non-Legumes with Nitrogen-fixing and other Bacteria. 

F. Lohnis and L. T. Leonard. U.S. Department of Agriculture, Farmers’ 
Bulletin, No. 1496. 


By the cultivation of legumes large quantities of nitrogen can be obtained 
from the air, but for all cultivated non-legumes the nitrogen present in the soil 
alone is avilable. Nitrogen fixation from the air takes place only if the legumes 
harbour the proper bacteria in their root nodules. Legumes without well-developed 
root nodules as a rule do not attain a fully satisfactory development. Artificial 
inoculation with their specific bacteria is advisable in such cases ; but proper tillage, 
together with the application of lime, phosphate, and potash, deserves equal atten- 
tion. For the inoculation of legumes, soil can be used, if it contains the proper 
bacteria and is free from weed seeds and plant diseases and parasites ; or artificial 
cultures may be obtained from Government of State institutions or from reliable 
firms. The inoculation of non-legumes as well as of the soil itself with various 
beneficial bacteria has been tried repeatedly, but without success. 


Science for All. Sir Arthur E. Shipley, G.B.E., Sc.D., F.R.S., and others. (Ward 
Lock & Co., Ltd., London.) 1926. Price : 6s. nett. 

This is a book on what can haxdly be called “ popular science.** It is a series 
of outlines, not “ written down ** for the accommodation of the general reader, 
but terse, lucid and most highly interesting summaries of our present dav knowledge 
of the leading branches of science by leaders in their respective branches. Sir 
Chables S. Shbbrington has written the introduction ; Dr. A. C. D. Crommeun, 
D.Sc., F.R.A.S., deals with “ Astronomy ; Dr. David Owen, D.Sc., with “ Phy- 
sics ** ; Dr. Hebbebt H. Thomas, D.Sc., with “ Geology ’* ; Prof. J. Montagu 
Drummond, M.A., F.L.S., with “ Botany ** ; Sir Abthub E. Shipley, LL.D., 
F.R.S., with “ Zoology ;* ; Dr. Swale Vincent, M.D., F.R.S.E., with “ Human 
Physiology ” and Prof. J. R. Ainswobth-Davis, M.A., M.Sc., with “ The Story 
of Man.** These pages unfold wonderful stories, not less enthralling than anything 
in fiction. 


The Chemistry of Wood. L. F. Hawley and L. E. Wise. Monograph Series, 
American Chemical Society. (The Chemical Catalog Co., Inc., New 
York.) 1926. Price ; #6-00. 

These authors, the latter of whom is Professor of Forest Chemistry at the 
N.Y. State College of Forestry, at Syracuse University, review in this book the 
literature relating to the chemical components of wood, the proximate and sum- 
mative analyses of wood, the decomposition of wood, and wood as an industrial 
material. It should serve as a useful work of reference to chemists such as may be 
concerned with the utilization of bagasse, or the production of alcohol by the hydro- 
lysis of cellulosic materials. 


Resistance in Sugar Beets to Curly Top. Eubanks Carsner. U.S. Department 
of Agriculture, Department Circular, No. 388. 

Evidence reported here established the fact that there are definite variations 
among individual sugar beets in regard to susceptibility and resistance to curly- 
top, and justifies the hope that a variety of beets may be developed satisfactorily 
resistant to the disease. 

Starch Making and the Manufacture of Dextrine, Starch Sugar, Syrup, and Sugar 
Colouring. Felix Rehwald. (Scott, Greenwood & Son, London.) 1926. 
Price ; 128. 6d. 

This treatise, here translated from the fifth German edition, is a record of 
Continental practice in the making of starch, dextrin, caramel, etc. It can be 
recommended for the general survey which it gives of the subject. 
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A calculatii^ disc for caloiilating the purity value given sucrose and the density 
is described by E. Saillabd.' It is sold by the well-known firm of seed growers, 
Vilmorin, and costs about 400 francs. 

A hydrometer, provided not only with a thermometer but also with a tempera- 
ture correction scale inside the spindle, has been invented by Jas. B. Pettit. It is 
applied to a Brix instrument, and corrected readings ccm be instantly read. 

The Guild trichromatic colorimeter? is now being made in London. It enables 
the colour of any object to be measured and specified accurately and reproduced at 
any time. Variations in colours are represented by its means as definite numerical 
differences from a standard measurement. It is simple in use, enabling determina- 
tions to be carried out by untrained assistants. 

According to Hxjmbebt’s Sugar Report, the German 1926 surplus sugar produc- 
tion was disposed of more quickly than anticipated ; in fact, the whole of the 6 per 
cent, allowed to be exported by the end of this month was sold by October. The 
amount was approximately 100,000 tons, of which about 60,000 tons of raws went to 
Sweden, Holland and Switzerland, the remainder in refined going to various destina- 
tions, of which India got the bulk. 

Last year the record amount of 298,960,000 gallons of molasses were imported 
from Cuba into U.S.A., equivalent to an increase of 48 per cent, over 1924, €md of 
627 per cent, over 1913 ; 3,845,000 gallons of molasses were shipped from the 
Unit^ Kingdom to America in 1926. The amount of the molasses consumed in 
the manufacture of industrial alcohol during the fiscal year 1925-26 also set a new 
record, amounting to 267,404,218 gallons, compared with 203,270,135 gallons in 
1924-26. 

The Pure River Society, with the Duke of Rutland as President, has ’^een formed. 
It has already requested the Minister of Agriculture and Fisheries and the Minister 
of Health to receive a deputation relative to the appointment of a Central Water 
Authority (as recommended by the Royal Commission on Sewage) to deal with the 
prevention of river and sea pollution and the abstraction of water from streams. 
One of the most importeuit intentions of the Society is the formation of a central 
fund to enable land-owners to take their cases to court when more conciliatory 
methods fail. It is further announced that the Minister has called a conference to 
discuss remedies, to which rej)resentatives of the beet factories have been invited to 
be present. 

It is annnounced that the Association of Special libraries and Information 
Bureaux has been incorporated, and that “the new body will act as a channel through 
which any enquiring member may be put into direct touch with the source of infor- 
mation desired.” A directory of sources of specialized information in the British 
Isles is in course of preparation, a copy of wliioh will be forwarded to each member 
when available. It is hoped also to establish by co-operation between interested 
parties unified policies with respect to abstracting, cataloguing, indexing, filing, etc. 
Membership subscription has been fixed at Two Guineas. To ensure the estab- 
lishment on an adequate basis, not less than 500 members are required by March, 
1927. The a<ldress of the Association is 38, Bloomsbury Square, London, W.C. 1. 

Mr. Cablos L. Loosin'* gives the cost of cane production for seven haciendas 
in Northern Occidental Negros, P.I., operating during 1924-25, these averaging 
(in Philippine dollars) as follows for the cost per hectare : Total labour cost, 264*26 
(made up of preparation, planting, replanting cultivation, ditching and fertilizing, 
89*2 ; harvesting, 87*16; administration, 40*60; supervision, 26*32; care of animate, 
10*80; and repair of buildings, implements, etc., 10*28); total operation cost, 102*99 
(made up of rent of hacienda, 14*04; fertilizer, 71*48; miscellaneous expenses, 8*81 ; 
and Planters’ Association, 8*66) ; and depreciation costs, 48*88 (made up of deprecia- 
tion of animate and equipment, 20*28; interest, 25*33; and bad debts, 3*27). This 
gives a total production cost of 416*13 per hectare, and the piculs of cane per hectare 
averaged 109*68, this giving a toted overall cost per picul of 3*79 Philippine dollars. 

^ Suppl are. hebd., No. 1949. « 1926, 325 381. * Sugar Xews, 1926, 7, No. 9, 625-631. 
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When potatoes are dried, sugar (sucrose) is formed in amounts up to about 
5 per cent. Prof, Dr. E. O. von Liffmann points out that this is probably due to 
the reduction of the starch to dextrose cuid levulose, which mixture is later converted 
to the disacchande sucrose. 

A small “ hand polariscope was recently described^ having a range of — 20 to 
+ 20° circular degrees, said to be of use for toting the sugar content of beets. For 
such purposes a tube 94*7 mm. long reads so that 1 degree corresponds to 

1 per cent, of sucrose. A lamp is not required. 

Dr. BAR^raN®-* r^ently published a study of the position of cane and beet 
sugar production, giving inter alia the sugar production in all countries of the world 
during the past 25 years, and a table stating sugar consumption,, population, and 
consumption per capita, also for all countries of the world. Some of the per capita 
figures for 1924-25 are as follows : Germany, 49*.S ; United Kingdom, 86*9 lbs. ; 
Denmark, 9.3*7 ; U.S.A., 119*2; Australia, 111*7 ; and Hawaii, 176. 

\ In November, 1926, Mr. E. Saillard," Director of the Laboratory, of the Comit4 
Central des Fabricants de Sucre de Franco, received three large beetroots, the weight, 
sugar content and district grown of which were as follows : (1) 10 lbs. 8 ozs., 12*30 
per cent., Villeron (-Seinc-et-Oise) ; (2) 9 lbs. 10 ozs., 13*7 per cent., Saint-Leu- 
d^Esserent (Oise) ; and (3) 9 lbs. 2 ozs.. 1*'*4 per cent., Rue (Somme). But these 
figures are far below those stated to have been obtained in Colorado, namely, 35 lbs. 

2 ozs. and 15 per cent, of sugar. 

That beet pulp has a destructive effect on both concrete and mortar is shown 
by O. V. Adams in a bulletin recently published.^ This desintegrating influence 
is not great up to 150 days of contact, but increases progressively after that time, 
and is much accelerated by frost. A concrete roadway leading to the Loveland 
beet feujtory, Colorado, gradually became rutted, until after a few years it fell into 
very bad condition. This was concluded to be due to the combined effects of the 
beet pulp, of frost, and of traffic. 

A type of lime hydrator much favouJ’ed in chemical works in the United King- 
dom, which would appeeu* to be higlxly suitable for sugar factory and refinery work, 
is that made according to the patent of Schulthess, a Swiss inventor. Slaking 
proceeds automatically and rapidly ; loss of lime dust is entirely prevented ; no 
breaking up of material is necessary ; manual labour is limited to feeding in caustic 
lime, though, if desired, this can done mechanically in the case of large units ; 
motive power is very small ; and a dry product can be obtained of high purity and 
capable of being kept for an almost unlimited time. 

Among new companies recently registered are the following : — Soci4t4 Anonyme 
des Anciens Etablissements Gaetan Bnin., Edwardes Square, Kensington, W. 8. 
Incorporated in France ; to distil beetroots, grains, fruits, molasses and other pro- 
ducts capable of being fermented ; to produce yeast and alcohol, etc. Nominal 
capital, 6,300,000 francs in 12,600 shares of 500 francs eaeh. Person authorised to 
accept service : C. E. R. Monsarrat, 11, New Court, Lincolns Ijon, London, W.C.2. 
Selby Sug6u* Co., Ltd,, 8, Frederick’s Place, Old Jewry, E.C.2. (Registered No. 
217,970). — Private. Nominal capital, £1000 in £1 shares. . 

Prof. Arthur R. Ling (of the University of Birmingham) in an c^ldress delivered 
before the Birmingham and Midlemds Section of the Institute of Chemistry on 
“ Chemistry eus a Career *’ made the following remarks : “ The sugar industry, 
which was now established in this country, offered positions which might be regard^ 
as stepping stones to positions concern^ with research and factory control and 
management. A knowledge of physical, inorganic and organic chemistry as well 
as of the subsidiary subjects of engineering, agriculture and bacteriology, was 
required. The sugar factory tras so much concerned with engineering, that that 
subject might etlmost be regarded as of primary importance, and students who 
intended taking up the manufacture of sugar ob their career, certainly require 
more training in engineering than those attached to most other branches of manu- 
facture.” 

' ChemHeer Zeitung^ 1996, M, 774-775. ^ Die deuteohe Zuekerinduetrie^ 1996, 51 , 539-544. 

» Virculaire hebdomadairet 1996. No. 1967. 

4 Bulletin No. 306. Colorado Experiment Station, F^rt Collins, U.S.A. 
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Review of Current Technical Literature.' 

Rbpobt or THE Chifp op the Bureau of Chemistry (Sugar and Sugar Investi- 
gations). C. A. Browne. PvbliBhed hy the U,S. Department of Affri- 
culture, Washington, September let, 1926. 

“ Progress was made in the work on a method for producing unsulphured 
cane syrup of good quality from low-purity cane juice. This procedure will permit 
heavy milling and greater extraction of juice in the manufacture of this type of 
cane syrup and reduce the loss resulting from low juice extraction. When used in 
conjunction with sugar production, it will be possible to use the higher-punty juice 
for sugar, the lower-purity juice, representing higher extraction, being used for 
making syrup. This will make for greater economy in the commercial utilization 
of sugar cane under domestic conditions. As a part of this investigation a method 
for producing a new article called “ cane cream has been devised, the production 
of which on a semi-factory scale will be undertaken during the season of 1926. 
Cane cream, which is also made from the lower-purity juice, has a consistency 
similar to that of confectionery fondant and a characteristic cane flavour. It c€Ui 
be made of widely varying consistency, and can be used for many purposes, for 
instance, in sandwiches, on griddle cakes, and in the preparation of cake icing. 
The cost of manufacture is moderate, and the use of lower-purity juices for producing 
cane syrup and cane cream will make possible greater efficiency and economy 
in the manufacture of sugar from higher-purity juices wlien used in conjunction 
with it. The fabrication of these products is part of a general plan for the produc- 
tion of specialities which, is believed to be of great economic importance to the 
Louisiana sugar industry. Progress was made in an investigation of the funda- 
mental conditions governing the clarification of cane juice in the production of 
raw and plantation granulated sugar.® Because of the lack of a full understanding 
of the various factors which control clarification of juice, the elimination of non- 
sugar substances fron juice in sugar manufacture is conducted with a varying 
degree of efficiency, and the maximum clarification possible is far from being con- 
sistently attsunod. Methods are being devised whereby the juice can be tested 
from time to time and suitable adjustment made in clarification conditions so as 
to obtain imiformly the maximum efficiency possible with the clarification process 
used. This work is being conducted in conjunction with the development of means 
for controlling the addition of lime to cane juice automatically by means of a 
potentiometer, wliich also continuously records the pH values. The pH value 
maintained by the potentiometer control can be readily changed from time to time, 
as the condition and typo of the juice may demand. A method of selective fer- 
mentation has been devised whereby the invert sugar of cane molasses may be 
transformed into alcohol without fermenting sucrose. This makes possible the 
application of methods for the de-sugarization of ceme blackstrap molasses and 
at the same time affords a profitable utilization of the invert sugar present, which 
would otherwise not only be wfiwted but would also interfere with the recovery of 
sucrose. A public service patent covering this process has been issued.® Infor- 
mation of much value has been obtained in an investigation of the fundamental 
conditions governing the action of decolorizing carbons, including bonechar,® in 
removing colloidal substances present originally in c^ane and beet juices and also 
produced as a result of decomposition reactions during the course of sugar manu- 
facture. This investigation throws much light on the particular types of colloidal 
substances that are best removed by decolorizing carbons and those that could be 
eliminated most profitably at an earlier stage in the clarification of the juice. Tests 
have been devised which show the types and quantities of colloidal substances 
present at each stage in the sugar process, so that exact control can be exercised.® 
The data obtained also suggest means for the more efficient use of decolorizing 
carbons. A method has been worked out whereby the clarification of acid digestion 
liquors in the manufacture of glucose and com sugar may be greatly improved. 
Thi s is of much importance in view of the fact that uneliminatod colloida l sub- 

^ This Review is copyright, aud no part of it may be reproduced without permibbiou.— 
Editor, I.SJ, - 7 S,J., 1926, 608. » U.8 Patents, 1,572,.%9 ; 7.5. J., 1926, 448. 

♦ 1926, 609. » 7.5 J,, 1926, 23, 97, 137, 497. 
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stcmces interfere with the growth of oom-Bugar crystals. If the or 3 i'Btal 8 are too 
small, difficulty is experienced in separating them from the mother-liquor by centri- 
fuging. A systematic investigation has been made of the carbohydrate con- 
stituents of a number of plants about which insufficient information was available. 
This work is designed to yield fundamental information on the basis of which new 
uses may be found for plants now cultivated or capable of cultivation and by- 
products of existing processes of utilization may be used more profitably. An 
investigation of the variation in viscosity of beet molasses in relation to its retarding 
effect on the crystallization of low-purity masseouites was practically complete<i. 
Viscosity measurements were made after adjusting the molasses samples to constant 
sucrose-water ratio, constant sucrose-raffinose-water ratio, etc., and the infiuence 
of different constituents and groups of constituents on the viscosity of molasses 
was indirectly determined. The data were also examined from the standpoint 
of their relation to the discarding of molasses in the Steffen process for desugarizing 

a molasses. In co-operation with 25 beet-sugar factories, an improved method 
etermining sucrose and raffinose in beet products which had been worked out 
by the Bureau was tested with satisfactory results. This method makes possible 
closer chemical control of the recovery of sucrose, thereby assisting in locating 
and ultimately reducing sucrose losses. An extensive investigation was made in 
the field on the relation between the composition of sugar beets and the recovery 
of sucrose from them, particular attention being given to the efficiency of 
elimination of colloidal non-sugar substances at various hydrogon-ion concen- 
trations and at various stages of the process. Work was started for the purpose 
of determining the character of substances present in various grades of cane and 
beet sugar which give rise to objectionable colour in a number of commercial 
products, including confectionery made from them.' The ultimate purpose is to 
devise suitable means whereby these substances may be eliminated.” 

Detection of Sulphites in Foodstuffs (Sugar, etc.). Albert E. Parkes. The 
Analyst, 1926, 620. 

At a meeting of the Society of Public Analysts a method of detecting sulphites 
in foods was described, this being stated to be simple and rapid. This apparatus 
consists of a conical flask of 50-100 c.c. capacitv, narrow necked, and (as seen in the 
drawing) closed with a rubber cork carrying a small thistle funnel, bent twice, 
with a bulb in each limb capable of holding about 2 c.c., the tube of the funnel 
having an internal diam. of 3 to 4 mm. In this apparatus the issuing 
gases are concentrated into a small space without loss and made to act 
on a small volume of reagent. In consequence, it is possible to detec* t 
very small quantities of sulphur dioxide. Details are as foUows : 10 grms. 
of solid material are mixed with about 10 c.c. of water and transferred 
to the conical flask. 10 c.c. of dilute hydrochloric acid (about 2N 
strength) and 2 or 3 small pieces of marble, about the size of peas, are 
now added, and the flask immediately closed with the rubber cork 
carrying the thistle funnel. In the funnel are placed 2 to 3 drops of 
0*05 N iodine solution and I drop of barium chloride solution, which 
liquid forms a seal through which all gases liberated must pass. When 
the action of the acid on the marble has moderated, the flask is placed 
over a small flame and heated gently to boiling. Immediately the 
first drop of condensed liquid passes over into the funnel, if sulphur 
dioxide be present, the colour of the iodine is discharged, and a white 
opalescence due to barium sulphate is formed. Hydrochloric acid is 
recommended in pleice of other acids, as it gives a brisker evolution of carbon dioxide 
gas and is not so liable to contain traces of 80g. Various other reagents have been 
tried in the funnel, as iodine solution and starch, bromine solution, sodium iodate 
solution an^d hydrogen peroxide ; but, while all of these are satisfactory to an 
extent, that specified is preferred for general work. The process may he made 
rou ghly quantitative : Boiling may be continued for 1-2 mins, to drive through all 

^ I.S. /., 1926 , 472 . ^ 
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the sulphur dioxide into the the funnel ; 0*1 N iodine may be dropped into the 
funnel with a small pipette imtil there is an excess ; then reagent and precipitate 
washed into a small beaker and matched against a known amount of sulphuric 
acid and barium chloride in a nephelometer, or the barium sulphate can be filtered 
on to a black paper and dried, the amoimt obtained being compared with known 
quantities similarly obtained. In the discussion following the reading of this paper, 
Mr. G. N. Huntly pointed out that hydrogen sulphide would decolorize the iodine, 
though it would not give rise to the barium sulphate precipitate, so that the double 
effect must be obtained. Dr. Mokibr Williams (Ministry of Health) said the test 
would be useful for “ sorting out ” purposes, but it was one for detecting all volatile 
sulphur compounds, and he recommended the use of hydrogen peroxide. If that 
reagent were treated with barium chloride and filtered, a clear liquid would be 
obtcuned which would react exclusively to sulphur dioxide at ordinary temperatures, 
giving an immediate precipitate, whereas hydrogen sulphide would react only if 
the liquid were heated. Mr. Parkes, replying, said that if a little copper sulphate 
were put in the flask there was not so much liability of getting volatile sulphur 
compounds other than sulphur dioxide. Hydrogen peroxide had been already 
tried, but was not particularly advantageous, especially when copper was used. 
Starch iodate solution could be used in the funnel. Very little sulphur dioxide came 
off in the cold, while some fruit products contain volatile substances which discharge 
the colour of iodine, but do not give any reaction with barium chloride solution. 

Official Trials with Debt Lifting Machines in Holland. Ed. Koppeschaar. 

Tijdachnjt, 1926. No. 3, 54-56. 

A Committee appointed by the Society for the Promotion of Agriculture and 
Cattle-breeding, by the Dutch Co-operative FcM'tories’ Union and by the Central 
Sugar Co., have been engaged in studying beet lifting machines, and have offered 
a prize for a machine which most closely fulfils the demands which according to 
their specification should be fulfilled, these being as follows : (a) xioots must be 
regularly topped, and by moans of an easily adjustable device ; (h) roots must be 
lifted with only little adhering earth from heavy as well as from light soils ; (c) 
neither roots nor pieces of them must remain in the earth ; (d) the work must be 
done by the machine more economically than by hand ; (e) both the crown and 
the leaves must bo left in a state suitable for use for fodder ; and (/) the machine 
must be constructed robustly, the price being in })roportion to its construction. 
Machines which have been aetn in operation by the Committee originated from the 
following firms ; Siedebsleben, Bemburg ; Walter & Kuffer, Schweinfurt ; 
Emile Deorlmont-le Cateau (Nord) ; Guichard-Lteusaint (S. et M.) ; Paul 
Bellter, Aros (Pas-de Calais) ; Jean Moreau-Noyklles-sur-Escaut par Mar- 
coiNG ; A. Dumaine-Savigny le Temple (S ot M.), Gare Cesson ; Monster & 
Visser, of Blciswijk ; and Corn van Driel, of Gouda ; In addition the Pommritzer 
method, involving a hand topper followed by a lifter, and the beet lifter and potato 
digger of Stoll were examined. But the final conclusion after these con- 
siderations was that the problem of beet lifting machines which top at the same time, 
working well in fulfilment with the demands set, remains imsolved so far as the 
nature of the soil in Holland is concerned. Throughout, the Committee have always 
had in mind the following tliree points which bear essentially on the matter, namely ; 
the value of the leaves for utilization a.s fodder ; the nature of the labour situation ; 
and the possibility of increasing the acreage by means of suitable beet harvesting 
machines. Two main conclusions reached by the Committee were ( 1 ) That mechani- 
cal beet lifters with combined lifting and digging devices compared with hand 
operations as to-day practised in Holland yield such poor results that their intro- 
duction cannot be considered ; and (2) that the new so called Pommritzer method^ 
deserves consideration for obtaining clean tops for fodder ; and even when the 
tops are not fed a serious trial with this method is advisable, as it offers the possi- 
bility of lowering the cost and lessening the time of digging. It consists in topping 
he roots by hand while still in the ground and subsequently raising it with a potato 

or other suitable lifter. 

' Tijdschrift , September 30th, 1935 ; and October 31 st, 
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Clabification fob Polabizatiok, xjsiNO HYDBATino Aluminium Silioaxb. R. T. 

Balch. Sugar, 1926» 2S, No. 12, 651. 

Following the o.o. or two of lead sub-acetate solution, it is customary in the 
olaridcation of solutions of raw cane sugars for polarization to add a couple of c.o. 
of alumina cream, which functions simply as a dlter-aid. Numerous tests now 
show that hydrated aluminium silicate^ (the active constituent of many clarifying 
clays, including fuller’s earth) fulfils requirements much more effectively, as not 
only does it assist the rate of filtration, but it also effects a certain decolorization. 
Some hydrated aluminium silicate is ground to impalpable pcwder in a ball mill, 
and mixed with distilled or rain water to form a 6 per cent, sasj^ension, the water 
being added in small portions at first, and thoroughly mixed to a paste after each 
addition until the tendency to lump is overcome, after which the remainder of the 
water is added in a single portion. For most purposes 6 c.c. of this 6 per cent, 
suspension is sufficient for the clarification of 100 c.c. of solution, and it is added 
either before or after the lead sub-acotate. No error is introduced, as has been 
determined by comi)arative polarizations made after clarification with lead sub- 
acetate alone, and with a mixture of the two. In the table are summarized data of 
tests on cane and beet products, from which it will be noted that the silicate is more 
effective with raw cane sugar than with the other products listed. Compared with 
alumina cream, the effet t of the silicate is to diminish the colour to about hedf that 
originally present in the case of the Cuban raws, though the effec‘t is leas marked 
with the other products. However, compared with alumina cream, the generally 
superior effect of the silicate is marked, and is due no doubt to the fiocculation of 
the latter after being added to the sugar solution, which fiocculation removes from 
solution by adsorption or occlusion a greater quantity of impurities than if it had 
been added in the flocculatcni state. 


Material 

Concentration 

(1) 

Ba&ic 
lead 
acetate 
solution 
(66* Brix) 

(2) 

Alumina 

cream*^ 

(3\ 

6 per cen t 
Alumi- 
nium 
silicate 
suspension^ 


grins per 100 cc. 

c c 

c c 

c c 

Raw sugar (dark Cuban) 

. . . 26-0 . . 

2*6 

6 

5 

Raw sugeu* (light Cuban) 

.... 26-0 .. 

2-0 

6 

6 

Beet molasses 

. . . 130 . . 

100 

6 

5 

Cane molasses (Cuban blackstrap) 

... 6-6 . . 

120 

6 

5 

Cane svrup (Georgia) 

. . . 26 0 . . 

60 

6 

6 


Material 


Colour after clariHcatiou 
Apurox length of coluiiiii 
fer colour equivalence 


( 1 ) 


( 2 ; 


(3) 


Time required for filtering 50 c.c 


(>) 


( 2 ) 


(3) 


mm 

mm 

mm. 

min. sec. 

min 

sec 

min 

sec 

Raw sugar (dark Cuban) .. 70 . 

. 77 

,.100 . 

. Cloudy 

.. 4 

20 . 

.. 2 

40 

Raw sugar (light Cuban) . . — . 

. 66 

..100 . 

. Cloudy 

.. 4 

— , 


10 

Beet molasses — . 

Cuban molasses (Cuban 

. 80 

..100 . 

. 2 6 

2 

10 . 

2 

16 

Blackstrap — . 

. 80 

..100 . 

. Cloudy 

.\ 4 

— . 

.. 5 

— 

Cane syrup (Georgia) — . 

. 77 

..100 . 

. , 

.. 2 

10 , 

.. 2 

20 


(A) Intbbnal Cobibustion Locomotivbs fob Plantation Use. Irwin McNicce. 
Report presented to the Uh Annual Convention o/ the Philippine Awoci- 
alion, 1926. (B) High Comfbessjon Ratios not Nbobssaby fob Al- 
cohol. Technical News Bulletin of the Bureau of Standards, No. 100. 

(A) In 1920 Mr. A. H» Ehle took out patent rights covering designs of a gaso- 
line locomotive based on modem stecun engine practice. These patents have been 
the ba sis on w hich one of the largest locomotive builders in the world has developed 

' Cf. Wells. l«24, 109 ; Bachlbr, I.S.J., 1916, 386 ; 1919, 308 

«Alamina cream and hydrous aluminium silicate wej’e used In combination with the 
volumes of basic lead acetate bolntion shown in column 1 (clarifying agents) except In the case 
of Cuban blackstrap where the volume used was 7 c.o. 
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an extended line of these gasoline units which have entirely demonstrated the 
soundness of the original ideas. These engines used in and around plantations, 
quarries, brickyards, lumber mills, smelting plants, and switching yards have proven 
to be clean, dependable, safe, and efficient over the range of speed and power for 
which they are designed. Their radius of oj^eration depends only upon the size 
of the fuel tank ; and using a small amount of water for engine cooling only, they 
are especially serviceable in localities where water for steam locomotive boilers 
is scarce or hard to get. The menace of cane fires due to sparks from steam engines 
is eliminated ; and when equipped with self-starters, the engine can be stopped 
even for short periods when not needed with a corresponding saving of fuel. The 
first cost of these engines is comparable with that of steam engines of equal hauling 
characteristics, so that they should be carefully considered when choosing plantation 
equipment. These engines have been developed to operate on gasoline (and with 
proper changes in manifold carburetter and other parts on naphtha, alcohol, kero- 
sene or distiUates of 42° B4. or higher) in sizes ranging from 5 to 25 tons inclusive, 
and therefore meeting all the requirements pf average industrial service. Of 
extreme interest is the fuel consumption, which m general may be said to be about 
1/10 of a gallon per h.p. hour. For ordinary requirements, it is safe to place the 
fuel consumption throughout the working day at one-half the rated h.p. of the 
engine. For a special unit, say the 16-ton t5q)e. this would work out about as follows. 
The h.p. rating of this engine is 100 at 560 r.p.in. It has six cylinders, 7J in. 
X 9 in., and develops a draw-bar pull on straight level track of 7100 lbs. at four 
miles per hour or 4600 lbs. at six miles per hour. Assume that this engine is handling 
loaded cane cars, and that the total resistance, due to track and speed, is 35 lbs. per 
ton. Then, 7100 divided by 35 will be 203 tons or abo\it 30 loaded cars. Allowing 
10 hours* working time out of the 24, there will probably be expended a total of 
600 h.i). hours (that is, 60 X 10), indicating a consumption of 600 X 1/10 or 50 
gallons of fuel. Maintenance and repairs for the gasoline locomotive will be far 
less than for the steam units which are ordinarily overhauled, to some extent at 
least, each season. In conclusion, it may be said that the gasoline tj’pe of loco- 
motive has a definite place on the sugar plantation, especially when used in the 
small sizes for shunting. In this field they are far more economical than a small 
locomotive and require less up-koep. When used with alcohol as fuel, which may 
be a by-product of the central, they will show astonishingly low operating costs. 

(B) In some recent articles it has been implied, if not expressly 
stated, that a high-compression ratio is necessary. That this is not true 
is fortunate, as manufacturers would be very loth to alter their engines in such 
fashion as to render then imsuitable for operation with gasoline. The fact is that 
alcohol permits, but does not require, the employment of a much higher compression 
ratio than gasoline. Should alcohol or other fuels of equal anti-knock value become 
generally available, compression ratios could be increased and as a consequence 
higher efficiencies could be attained. In the meantime the chief advantage to be 
derived from the use of an anti-knock fuel is that it permits satisfactorj»^ operation 
with an engine too badly carbonized for satisfactory operation. Alcohol does 
require larger metering jets or a larger needle valve opening in the c€u:*buretter. 
This is necessary both for the reason that alcohol is more viscous than gasoline, 
and because a much richer mixture of alcohol and air is required for complete com- 
bustion than of gasoline and air. Fortunately, this change can be made ordinarily 
with little difficulty. 


Boilinq Up Carbonated Juice. VI. Mayer. ZeiUch. Z^uckeriruk Czecho-Slow, 1926, 
51, 66, 73. A study of the rate of precipitation of calcium carbonate on boiling up 
carbonated juice leads the author to conclude that in general this reaction is so 
slow that in the majority of factories the duration of boiling is insufficiently pro- 
longed for any useful effect to result. — Adsorption of Inoroanic-Ions by “ Carbo* 
BAFFIN ** AND “ SUPRA-NoRET ” IN THE FILTRATION OF ThICK-JuICB (SyRUP) IN 

Bert Sugar Manufacture. J. Fiser. Zeitsch. Zuckerind. Czecho-Sloi^., 1926, 
51, 49-66, 67-59. On comparing the adsorptive power of “ Carboraffin ** and “ Supra- 
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Norit ’* in respect of mineral matter after the filtration of beet syrups, the author 
arrives at the following conclusions : Silica is adsorbed by neither ; but iron and 
alumina are taken by the most readily of all the inorganic-ions, “ Supra-Norit ” 
being the more active in this respect. Calcium is adsorbed more by Carborafi&n ” 
and magnesimn is taken up to a slight extent only by both. Alkalis are adsorbed 
but little by “ Carboraffin,’* while during the filtration over “ Supra-Norit ” they 
pass over from the carbon to the juice, being replaced by another ion. Sulphuric 
acid is not taken up much by either carbon, and chlorine is more adsorbed by “ Supra- 
Norit ” than by “ Carboraffin.” — Kelative Merits of Mono-, Di-, or Trioajwjio 
Phosphates as Soil Fertilizers. S. L. Kling. African Sugar and Cotton Planter, 
1926, 2, No. 10, 8-8. Evidence of research work done in the last decade proves 
the application of mono-calcic phosphate to be uneconomical, and that the choice of 
the t5rpe of basic phosphate most profitably used on a farm depends upon the cost 
at per unit of PjOg and upon the soil conditions of that farm. These soil conditions 
may defer the availability of di- or tribasic phosphates for a shorter or longer period, 
but these forms of phosphates can never be lost altogether to the farmer. — Sus- 
ceptibility OP THE Bean to the Virus op the Sugar Beet Curly Top. Eubanks 
Canner. Journal of Agricultural Research, 1926, 33, No. 4, 346-348. That the 
bean is not a favourable food plemt for the insect is indicated by the fact that in 
cage experiments all of the leaf hoppers died within 17 days after being caged on 
the beans. Principally on this account the writer is inclined to the opinion that it 
is only in seasons when the leaf hopper is relatively very abundant that serious 
damage to the bean crop from curly top may be expected, rather than that the 
disease will be a continual menace as it is to sugar beets. — Ruth’s Steam Accumu- 
lator. Anon. Chemistry and Industry, 1926, 45, No. 27, 861-866. A general 
article describing the functions of this apparatus,^ which is installed in 11 plants 
in the United Kingdom including the beet factory of the Anglo-Scottish Beet Sugar 
Corporation, Ltd., at Colwick. There are 1107 in Norway and Sweden, 60 in Ger- 
many, 18 in Finland, 17 in Holland, 16 in France, 9 in Czecho-Slovakia, and 2 in 
the Dutch East Indies. — Fluid Heat Transmission por High Temperatures 
IN Industrial Processes. J. A. Reavell. Journal of the Society of Chemical 
Industry, 1926, 45, No. 46, 367-376T. Describes the Kestner oil circulatioi5 heating 
system (Merrill patent). — Concrete Tanks for Chemicals. Anon. Chemical 
Trade Journal, 1926, 79, No. 2069, 624-626. Molasses is said to be capable of being 
stored underground in concrete tanks, sometimes without any surface coating, 
though in other cases the tanks have been finished by treatment with a mixtiire of 
coal tar pitch, Portland cement and kerosene or other suitable preparation. — 
Sucrose Lost in Entrainment. C. F. Bardorf. Canadian Chem, Met,, 1926, 
10, 176-177. In a vacuum pan of coil type provided with a device for catching 
entrainment particles apart from the splashings, the sucrose passing over was found 
to be 0*067 and 0-083 per cent, of the total sucrose. Purity of the entrained liquors 
was much lower than in the original liquor in the pan, remarkably high contents of 
ash being found, viz., 14-46 and as compared with 0-7 in the solids of the original 
liquor. Dissociation of mineral cmd organic salts is regarded as an important 
factor in entrainment phenomenon. — Ensilage op Sugar Beet Tops. 
H. E. Woodman and A. Amos. Journal of Agricultural Science, 1926, 16, 406-416. 
Silage of good value can be made from beet tops alone or with wheat chaff, or from 
beet tops and wet beet pulp ensiled in alternate layers. Analyses of these 
materials before and after ensiling are given, and digestion experiments on sheep 
with silage from a mixture of tops and pulp are discussed. — Filtration Constants 
OP Various Carbons (“ Nobrac ”). H. I. Waterman and A. DaaviUier. Recueil 
dea Travaux chimigues des Pays-Bas, 1926, 45, No, 9/10, 628-632. In a previous 
study the filtration constants of “ Norit ” and “ Carborafi6n ” were established,* 
and now “ Nobrac ” is considered. Contrary to the other two carbons, the effect 
of “ Nobrac ** on the rate of filtration becomes greater as the pressure is raised, 
the reason of this probably being the greater compressibility of this carbon. 

J. P. O. 


1 I.S,J, 1M4, 607. » Mecueil, 1934, 18, 737. 
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UNITED KINGDOM. 

CuNTBiruGAL Macjhine FOB PiL* (Ltjmp) Stjgab. Rlchard Lehky, of Buenos Aires, 
Argentina. 260,509. May 19tb, 1926. 

In the centrifuging of sugar there is at present a considerable difiiculty and 
loss of time involved in having to loosen the moulds which divide up the lumps 
of sugar in order that these may be taken out easily. Even after the removal of 
the moulds, the lumps of sugar generally remain adhering to the sides of the drum, 
making the work of taking them out more difficult. This invention overcomes these 
objections, as will be understood from the following description of the new apparatus : 

A is a screw which works in the upper 
extremity of the axle B and has a part of its 
head lot into the capsule C, to which is 
fitted the bell-shaped cover D. This screw 
secures at will the axial displacement of 
the flange E conjointly with the vertical 
arms F suitably fixed to same. These arms 
exert pressure upon the raised extremity 
of the levers 0 which oscillate on the 
fulcrum H having for their object the lifting 
of the pins /, which, passing through 
the principal base J lift the ring K which is 
superposed on the said base. Work- 
ing is substantially €is follows : When the 
usual period of centrifuging is completed, the screw A is turned, by means of a key, 
and moved so that it descends. By this movement, the parts T, Z>, E and the 
arms F are forced to descend. The lower extremities of these arms press each 
upon its respective lever G, which, being balanced upon the pins or fulcrums H, 
suitably secured to the lower wall of the principal base, cause the other extremity 
to lift the pins 7, which in turn lift the ring K, By this simple operation, the easy 
and rapid removal and detachment of the lumps of sugar from the walls of the 
drum is obtained. The elements described may varj" in their constructional form, 
according to the capacity and construction of the centrifugals to which are to be 
applied the improvements which are the object of this application. 

Manufacture, Revivification, and Application of Activated (Decolorizing) 
Carbon. Verein far Chemische Industrie A,-G , of Frankfurt, Germany. 
{A) 269,616. October 11th, 1926; convention date, October 12th, 1925. 
(B) Also 260,667 ; addition to 259,616. October llth, 1926 ; convention 
date, October 27th, 1925. 

(A) Carbon is cultivated, or spent activated carbon is re*activated by treating 
it at elevated temperature with a stream of dry or moist gas containing free oxygen, 
such as air, whereby partial oxidation occurs, the gas being supplied under pressure 
or by meems of suction, intermittently or continuously. Preferably the carbon 
to be treated is in granular form and the treatment is carried out in tubes having 
permeable walls which may be made of iron besides clay and fire clay, whereby 
the products of combustion are readily removed and coking thus prevented. The 
speed of the stream of gas, the time of treatment, the thickness of the layer of carbon, 
and the size of its granules may be varied. In one example carbon is activated in 
an iron tube by means of a gas containing oxygen and in a second example spent 

^ Copies of ftpecifloationt of patents witli their drawings can be obtained on application to the 
following — United Kingdom: latent Office, Salea BranoTi, 25. Southampton Bulldinga, Chancery 
Lane, London, W.C. 2 (price U. each). Abatraota of United Kingdom patents marked In our Review 
with a star (*) are repioduoed from the Illustrated Ojfficinl Journal {Patents i with the permission of 
the Controller of H.M. Stationery Office, London. Sometimes oul> the drawing or drawings are 
so reproduo^. United ^aies: Commissioner of Patents, Washington, DC. (pru^e 10 cents each). 
JFVanee: L’Imprimerie Natlonale, 87. rue Viellle, du Temple, Paris. Germany : Patentamt, Berlin, 
Germany. 
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carbon originally prepared by means of zinc chloride is re-activated. (B) According 
to the additional Specification the oxygen or gas containing oxygen is led into the 
reaction container by diffusion through the walls thereof, which container may be 
heated directly or indirectly and the oxgyen may be supplied merely by ensuring 
that the combustion gases supplying the necessciry beat contain excess oxygen. 
Thus, a container may be heated electrically by means of a jacket in such a way 
that air can pass between the jacket and the container. The material to be activated, 
e.g,, wood charcoal rests upon a perforated baseplate which is supported by a pil>e 
carried on a withdrawable damper which enables the activated product to be dis- 
charged. Dviring the diffusion process gases may be introduced directly through an 
inlet. Both dust and granular carbon may be treated, but before use the dust may 
also be agglomerated into cakes by means of a binder such as wood -tar and then 
calcined to carbonize the binder, possibly in a separate heating chamber. Active 
carbons for different purposes may be produced by varying the thickness of the 
<^bon layer, the speed and duration of the diffusion of the oxygen and also the 
temperature of the activation. The gases may be supplied by maintcuning a suitable 
pressure or by suction. 

Heating Coils for Vacuum Pans. Harold Hillier, of Westminster, London. 

260,387. September 8th, 1926. 

Ntimeral 1 represents the shell of the pan, 2 the doors, 3 the central chamber, 
4 the wing chamber, 6 the left hand coils and 6 the right hand coils, 7 the stecun 
inlet valve, and 8 the drainage outlet valve. The coils 6 and 6, which may be of 
the single or double type, ai*e arranged in substantially horizontal planes, and are 
divided into two groups of coils, a left-hand group 6 and a right-hand group 6. 
Each coil of the left-hand group 6 and the corresponding coil in the right-hand 

group 6, are connected to the central chamber 3, 
between the doors 2 by the same coupling device which 
passes through their end fittings and the chamber 3, 
while the other end of each of the coils is separately 
connected to the wing chamber 4 formed at the side of 
each of the doors 2 by means of a coupling device 14. 
The lower portion of the central chamber 3 may 
be separated by a partition 9 and the lower coils in 
the evaporator so arranged that the hot drainage 
water flowing into the wing chambers 4 from the 
upper coils is constrained to pass through the lower 
coils into the lower and separate portion of the cen- 
tral chamber 3 formed by the partition 9. With 
this arrangenient the maximum cunount of heat 
is abstracted from the heating steam and the 
efficiency of the evaporator is increased. In another 
arrangement, a steam from separate sources is admitted to each wing chamber 
and the drainage resulting from the condensation of the heating steam in the (joils 
flows into the central chamber and thence through the lower coils into the bottom 
portions of the wing chambers, the bottom portion of each wing chamber being 
divided from the upper portion by a partition rib. In another modi^cation, the 
group of coils may be further subdivided by arranging partitions and in the central 
chamber and the wing chambers respectively, so that the left-hand groups of coils 
is divided into two separate groups, and the right-hand group of coils is divided 
into two separate groups so that a separate supply of steam may be led into each 
separate group of coils. Steam is introduced by means of screw lift valves and 
it will be imderstood that it passes into the respective coils through a suitably 
designed coupling and that the condensed steam leaves the respective coils through 
a corresponding coupling at the other end of the coils, the water being drained 
off directly through the valves or passed through the lower coUs before being drained 
off through the valves. 
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AiiCoaoL Motor Fitel. Benzol Verband Ges., of Bochum, Germany. 257,881. 
December 14th, 1925 : convention date, September 4th, 1926. A salt of 
benzoic acid, preferably 0*2-0*3 per cent, of sodium benzoate, is added to alcohol 
or mixtures of ethyl alcohol or its homologues with benzol or other liquid, to prevent 
corrosion of metals in carburetters, storage tanks, etc. — Removing and Preventing 
Incrustation in Boilbrs. J. BillwUler, of Glarus, Switzerland. 257,915. August 
24th, 1926 ; convention date, September 1st, 1925. Incrustation in boilers is 
removed and prevented by adding resin acid to the boiler or feed water. Resin 
acid is preferably made into a paste with glycerine, wood gum, tragacanth or dex- 
trine, or it may be used in solution in alcohol, or the solution may be employed 
for making a paste. Instead of resin acid, a substance containing it may be used, 
e.g., resin, gum-resin, colophony or the like, and in the boiler the resin acid is liberated. 
Preparation op Manure prom Cellulosic Material. F£Lkaltorfstudien Ges. 
and A. Baumgarten-Cnuius, of Dresden, Germany. 268,149. January 21st, 1926. 
Cellulosic constituents of vegetable materials are broken up by treatment with a 
mixed culture of aerobic and anaerobic micro-organisms, adapted to ferment cellulose 
and obtained from farm soil, horse manure, garden and loaf mould, forest soil, etc. 
These materials are heated to 60° C. to destroy undesired bacteria, and separate 
portions of the different materials are then exposed as loose layers to air at a tem- 
perature of 60° C. while other portions are heated to 50° C. under anaerobic con- 
ditions. The two cultures, aerobic and anaerobic, so obtained from each of the 
different classes of substance are lixiviated with a single colloidal peat solution 
containing small quantities of ammonium sulphate and sugar, and this solution 
is added to sterilized matter of the class from which the cultures havo been obtained. 
The several batches of material so inoculated are mixed together and the mixture, 
after fermentation, is added to a mixture of farm soil, horse manure, beech leaves 
and peat, etc. This mixture after further fermentation is added to the vegetable 
material which is to be decomposed. In an example it is added to a mixture of 
peat, faecal matter and Thomas slag. — Evaporation with Thermo -Compression. 
Soc. dcs Condenseurs D^las, of Paris. 258,165. February 27th, 1926 ; convention 
date, January 18th, 1925. A steam- jet ejector for compressing the vapours evolved 
in an evaporator and })assing them through a pipe into a heating space is provided 
round the compression space with a jacket through which fresh liquid from a pipe 
is passed on its way to the evaporator. The liquid becomes preheated, and the 
action of the steam-jet ejector is rendered more stable. A second preheater may be 
used after the ejector or arranged in parallel with the ejector. In the case of multiple- 
effect apparatus, the ejector withdraws vapours from the final effect and compresses 
them into the first effect. — Utilization of Distili.ebv Spent-Wash (Vxnassb) 
FOR Dust-Laying Compositions. Nederlandsch-Indische Spiritus Mij., and T. J. A. 
Jacometti, of Amsterdam. 268,408. August 20th, 1926. Roads are rendered 
dust free by treatment with the sugar-free residual liquor resulting from the manu- 
facture of alcohol by the fermentation of molasses, the liquor being first concentrated 
by evaporation and then treated with alkali so that hygroscopic salts are formed. 
Hygroscopic substances such as the chlorides of lime and magnesium may be added. 
The residual liquor may be evaporated imtil a dry powder is formed which is diluted 
with water when required for use. Disinfectants may be added to the powder. 
The residual liquor may bo sprayed on the road surface or worked up with the 
materials used for laying out or repairing roads. — Alcohol Motor Fuel. E. V. 
Bereslowsky, of New York. 258,550. June 30th, 1926 ; convention date, Sep- 
tember 17th, 1925. Motor spirit consists of gasolene, kerosene, or other low- 
compression fuel and mesitylene or a derivative, e.g., mono-, di-; or tri-amino mesi- 
tylenes, or their methyl or ethyl compounds. A blending agent, e.g., benzol or 
alcohol may be added. In an example 20 grms. of diamino-mesitylene is dissolved 
in 20 c.c. of ethyl alcohol and mixed with 1 gallon of gasolene. The compression 
that may be used before causing knocking is thereby raised about 20 lb. The 
mesitylene may be fed direct to the combustion chamber or the intake of the 
engine. 
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UNITED STATES. 

Unifobm RBvmnoATioN of Activated (DBCoLOBiziNa) Cabbon, b.g., “ Daboo.** 
Victor S. Allien (assignor to Darco Sales Corporation* of New York). 
1*599*072. September 7th, 1926. 

In the drawing there is shown a furnace having a central supporting structure 
for the material* through which the heating gases are passed. Around this is a 
rotating structure which serves to advance the material* and outside of this is 
the stationary protecting and sealing casing. The centre structure includes a series 
of superposed annular shelves or decks 10, each of which has a chamber 11 therein* 
opening to a centrally disposed vertical flue 12 through which the heating gases pass. 
An inner flue 13 has a series of annular baffles 14 thereon, ectch of which extends out 
into the chamber of a corresponding shelf or deck whereby the heating gases are 
deflected out into each chamber and may then pass back to the flue 12. The heating 
may be produced for instance by a fueljbumer 15 at the lower end of the flue 13* 

and outside of the latter* so that the 
lower shelf is subjected to the highest 
temperature and the temperature con- 
tinually decreases toward the top. To 
avoid pockets at the outer edge or 
peripherj’^ of each chamber 11 there is 
provided an annular passage 16 below the 
supporting surface of each shelf 10* and 
at the peripheries of the several annular 
chambers 11. The mner wall of each 
passage 16 has a scries of apertures 16*^ 
therethrough for the passage of gases from 
the chamber 1 1 into the passage, and each 
passage 16 is connected to the mner flue 13 
by a radially disposed conduit 17 so that 
the g€W3es which pass from the chambers 
1 1 through the openings into the passage 
16, may escape directly through the 
conduit 17 to the inner flue 13 without 
being caused to pass out into the chambers 
11 of the superposed shelves. By mak- 
ing the openings in the passage 16 of 
progressively increasing size from adjacent 
the conduit 17 to a point diametrically 
opposite thereto, there is secured a 
uniform withdrawal of gas from each 
chamber 11 along the entire periphery 
thereof. Each shelf 10 has a vertical slot or opening 18 therethrough and 
extending radially across the entire width of the shelf so that as the material 
is advanced along the shelf to the opening 18 it may drop tlirough to the shelf below. 
These openings 18 are so positioned in the several shelvps that the material upon 
reaching a shelf is caused to travel along the shelf through nearly one complete 
revolution before it drops through to the shelf below* each opening being slightly 
in the rear of the opening in the shelf above. For advancing the material along the 
shelves there is provided a rotatable sleeve 19 which has a plurality of radially 
extending blades 20 carried thereby properly juxtaposed to each shelf. There are 
a large number of these blades for each shelf so that the material on each shelf is 
acted upon by a series of the blades and kept in a substantially uniform layer upon 
the shelf. Above the upper shelf there is provided an annular plate 28 with a central 
opening communicating with the upper end of the flue 12 and an outlet flue 29 may 
be connected to the upper end of this flue 12 so as to conduct from the outer casing 
the gases of combustion. The inner flue 13 may terminate in an open end within and 
adjacent to the upper end of the flue 12 so that all of the gases of combustion which 
have passed into the inner flue 13 through the several radial conduits 17 may unite 
with the other gases of combustion and escape through the flue 29. For delivering 
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material to the furnace, there is provided a hopper 31 delivering through a conduit 
32, the lower end of which extends through the plate 28 to a point above the upper 
plate 28 to a point above the upper shelf 10. At the lower end of the hopper 
there is provided a rotatable feeding device 33 which may be in the form of a drum 
having pockets therein so that as the drum rotates each pocket receives material 
when on the upper side of the drum and delivers it from the lower side, By varying 
the size of the pockets in the feeding mechanism the delivery of material may be 
accurately controlled. The speed of rotation of the feeding mechanism should be 
such that a sepetrate charge is delivered to the shelf as each blade 20 passes beneath 
the lower end of the conduit 32. The shaft 34 of the feed drum may be provided 
with a sprocket 36 which may bo connected by a chain to a sprocket 36 on the shaft 
26 which rotates the blades 20. In revivifying carbon the temperature at the lower 
shelf will be 1100° F. to 1360° F., while at the top shelf it may be about 650° F. to 
600° F. The furnace permits of the careful culmission or complete exclusion of air, 
as there is only one stuffing box and the remainder of the casing may bo easily 
constructed absolutely air-tight. The gentle sweeping or rolling movement for the 
carbon docs not abrade it. 

Carbonating Apparatus. Basil H. Savage, of San Francisco, Cal., U.S.A. 
1,698,936. September 7th, 1926. Apparatus for charging a liquid with a gas, includes 
a chamber, means for admitting the liquid into the same, means for admitting the gas 
into the chamber and a float control for the gas including a plurality of inverted bells 
mounted above one another in spaced relation, each being adapted to trap a layer 
of gas, and having a downwardly extending central flange with an outlet therein 
disposed intermediately of the top of the bell and the lower extremity of the bell, 
said outlet being adapted to allow a surplus of gas to escape into the next higher 
bell. — Recovkry of Alcohol, Organic Acids, and Fertilizer prom Fermented 
Saccharine Materials. Gustave T. Reich, of Anaheim, Cal. 1,599,186. Sep- 
tember 7th, 1926. A process of treating fermentation liquid for the production 
of alcohol comprises neutralizing the fermentation liquid, evaporating the neutral- 
ized fermentation liquid and collecting a fraction containing the bulk of the alcohol 
content of the fermentation litjuid, calcining the evaporation residue, and recovering 
Organic acids and fertilizer material therefrom. — Manufacture of Sugar from 
Wood. Eduard Fd-rber, of Heidelberg, Germany (assignor to the International 
Sugar and Alcohol Co., Ltd., of London). 1,699,462. September 14th, 1926. 
A method is claimed for the production of pure, fermentable, and orystallizable 
sugar from wood sugar, comprising introducing a finely subdivided alkaline earth 
oxido into a strong, raw, wood sugar solution, sci)arating out the resulting sugar- 
alkaline earth compounds, liberating the polysaccharides from the separated sugar- 
alkaline earth compounds by means of acid, which form insoluble alkahne-earth 
metal, and then hydrolysing the wood sugiu: solution thus purified. — Evaporator. 
Harry Fothergill, of Westminster, London, S.W. 1. 1,600,106. September 14th, 

1926. Apparatus is described for evaporating liquids comprising a heater, an 
evaporating chamber to which the heated liquid is delivered, a pump for circulating 
the liquid through the heater and to the evaporating chamber, nozzles to which 
the heated hquid is delivered by the circulating pump, said nozzles being so designed 
as to offer su(*h resistance to the flow of liquid through them that the pressui’e in the 
discharge side of the circulating pump is maintained above atmospheric pressure 
€md a discharge pipe connexion for concentrated liquid leading from the discharge 
side of pump through which concentrated liquid is delivered against atmospheric 
pressure. — Manufacture of Crude Lactose (Milk Sugar). Raymond W. Bell. 
1,600,673. Septi^mber 2l6t, 1926. A process is protected for the manufacture 
of crude milk sugar, consisting in removing the casein and fat in the milk so as to 
obtain whey, the acid reaction of which is adjusted to a pH of about 7*0 by the 
addition of suitable alkali, forewarmine the whey thus treated to about 60° C., 
concentrating the whey at a temperature below tlie coagulating point of the albumen 
contained therein to a concentration at which the laciosc just fails to crystallize, 
cooling the concent i nto to about 10° C., maintaining such last-named temperature 
until a maximum crystallization of the lactose has taken place, and removing the 
lactose crystals by any suitable means, such ns coiitrifugingu^BrooK-FESD COK* 
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TAiNiNG A Bactbbial Pbbpabation FOB THE DIGESTION OF CELLULOSE. Herman 
C. Reinhold and Francis L. Fultz, of Lancaster, Pa. 1,601,323. September 28th, 
1920. Claim is made for a stock feed containing B, PaaUuria/na in amount 
sufficient to aid in the digestion of cellulose materials. — ^Fermentation of Cellu- 
Losio Materials. Herbert Langwell, of Epsom, England. 1,602,306. October 
6th, 1926. Claim is made for a process for the fermentation of oellulosio materials, 
according to which the hydrogen ion concentration is maintained within the limits 
about 10-® and 10-®, measured in the bulk of the mash by the employment of a 
compound of an alkali metal (including ammonium) after the addition of a compound 
of an element of which the phosphate is substantially insoluble in water. — Beet 
Topper. Jacob J. Sprunger, of Fort Wayne, Ind. 1,606,110. November 9th, 
1926. Claim 1 reads : In a beet topper, a frame including frame sides each provided 
with a pair of vertically spaced aligned bearings, shafts each supported in a respective 
pair of said bearings, said shafts being vertically adjustable in said bearings, said 
means to hold the shafts in vertically adjusted position, a drum shaft extending 
l^tween the frame sides, a drum mounted on said drum shaft to support the frame 
in position relative to beets and the like, means to drive the first mentioned shafts, 
a bracket at the upper ends of the first shafts and having lateral portions through 
which said shafts pass, collars on the shafts and located on opposite sides of the 
latercd bracket portions, moans to hold the collars in adjusted position relative 
to the shafts, a drive shaft supported horizontally on said bracket, and operatively 
connected to the first shafts. — Preparation op Diatomaceous Earth (Kieselguhr) 
Richard C. Williams, of Baltimore, Md. 1,606,281. November 8th, 1926. Whole 
skeletal frames of diatoms are separated technically by mixing raw diatomaceous 
earth with a relatively large quantity of water, adding thereto a deflocculating 
substance, permitting the mixture to deflocculate, adding a flocculating substance, 
permitting the heavier whole frames to settle to the bottom of the mixture, 
and removing the unsettled broken frames and impurities with the supernatant 
water. — Spraying Sugar. Eugene Roberts (assignor to The Western States 
Machine Company, of Salt Lake City, Utah). 1,604,102. October 19th, 1926. In an 
apparatus for spraying the contents of a centrifugal basket for the combination of 
a supporting casting, a vertical actuating shaft mounted therein, timing mechanism 
operatively connected with the lower portion of said actuating shaft and acting, 
after a predetermined interval, to cause the cut-off of the liquid spray, a horizontal 
driving shaft forming an intermediate connexion between said actuating shaft 
and the basket spindle of the centrifugal through the medium of friction pulleys, 
and means for automatically swinging said horizontal shaft away from its driving 
connexion with the basket spindle, said means being controlled by the timing 
mechanism to operate when the spray is cut off, substantially £is described. — 
Application op Activated (Decolorizing Carbon (*‘ Carbrox ”). Christian 
J. Gambel, of New Orleans, La. (A) 1,606,215. November 9th, 1926. (B) 
1,606,216. November 9th, 1926. Claim is made for : — {A) The process of 
refining sugar which consists in subjecting a solution of imwashed raw sugar 
to a clarifying partial decolorizing action in the presence of lime, an inert 
filtering material, and a quantity of “Carbrox** sufficient t© effect a partial decolori- 
zation of said solution while maintaining the latter in an alkaline condition ; filtering 
said clarified solution ; decolorizing the filtrate thus produced ; and concentrating 
said decolorized filtrate sufficiently to produce refined sugar, substantially as described. 
(B) The process of refining sugar which consists in clarifying and filtering a solution 
of sugar ; subjecting the filtrate in an agitator to the action of a quantity of “ Car- 
brox ** equal to as little as three-fourths of a lb. to each 100 lbs. of sug€U* present 
to partially decolorize the same ; subjecting the partially decolorized solution to 
a second filtering action ; and producing refined white sugar in the manner 
known from the second filtrate thus obtained, substantially as described. — Con- 
tinuous Filtration. Fred W. Manning, of Berkeley, Cal., U.S.A. 1,604,649— 
1,604,652. October 26th, 1926. These four specifications describe processes of 
building filtered solids upon a spiral filter wall between such wall and the liquids 
IW^^tered passing the liquid through the filtered solids and filter wall, and moving 
ilie filtered solids along the wall. 
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Sugar Crops of the World. 

(WiUitt ^ Gray*$ SiiimaUt to December l$th^ 19B6J 


United States --Louisiana 

Harvesting 

Period. 

.. Oct.-Jan. 

1926-37. 

Tons. 

88,000 

1935-26. 

Tons. 

124,447 

1934-36. 

Tons. 

79,002 

Texas 


— 





Porto Rico 

.. Jan.-June 

ejjio.ooo 

644,484 

689,760 

Hawaiian Islands 

.. Nov.-June 

714,000 

706,360 

692,804 

West Indies — Virgin Islands . . . 

.. Jan.-June 

6,000 

6,664 

7,200 

Cuba 

., Dec. -June 

4,600,000 

4,884,658 

6,126,970 

British West Indies — Trinidad 

. . Jan -June 

70,000 

73,661 

69,628 

Barbados 


60,000 

47,636 

49,316 

Jamaica 


60,000 

57,676 

42,843 

Antigua 

St. Ivitts 

.. Feb.-July 

18,000 

12,800 

17,300 

.. Feb.-Aug. 

14,000 

16,380 

16,663 

Other British West Indies 

.. Jan.-June 

6,000 

7,600 

6,263 

French West Indies— Martinique ... 

.. Jan.-July 

46,000 

48,121 

47,996 

Guadeloupe 


36,000 

32,998 

39,990 

San Domingo . 

. . Jan.-June 

335,000 

364,720 

311,270 

Haiti 

.. Dec. -June 

12, €00 

11,249 

8,280 

Mexico 


176 000 

190,282 

165,223 

Central America— Guatemala 

.. Jan.-June 

33,000 

26,161 

25,662 

Other Central America 


70,000 

62,600 

73,240 

South America— 

Demerara Oct.-Dec. and May-June . 

96.000 

13.000 

107,680 

90,874 

Surinam 

. . . Oct. Jan. . 

10,000 

10,200 

Venezuela 

. , . Oct. -June . 

19,000 

19,000 

20,625 

Ecuador 

.. Oct.-Feb. . 

18,000 

16,976 

18,700 

Peru 

. .. Jan. -Dec. . 

276,000 

265,000 

310,622 

Argentina 

, ,, May-Nov. , 

486,000 

396,733 

246,717 

Brazil 

. .. Oct.-Feb. . 

700,000 

650,000 

812,493 

Total in America 


8,377,600 

8,669,364 

8,877,329 

Asia— British India 

. .. Dec. -May . 

3,000,000 

2,923,000 

2,648,000 

Java 

.. May-Nov. ., 

1,970,000 

2,278,900 

1,977,490 

Formosa and Japan 

, .. Nov.-June. 

460,000 

498,460 

468,836 

Philippine Islands 

. . ,, ,, . 

620,000 

436,000 

681,064 

Total in Asia 



6,940,000 

6,136,360 

5,665,390 

Australia 

.. June-Nov. .. 

426,000 

622,344 

436,680 

Fiji Islands 

•• ♦» >> •' 

86,000 

90,000 

100,810 

Total in Australia and Polynesia . 


610,000 

612,344 

636,490 

Africa — Egypt 

.. Jan.-June .. 

90,000 

95,000 

79,918 

Mauritius 

, Aug. -Jan. ., 

196,000 

241,220 

224,710 

Reunion 

• • it tt • • 

60,000 

217,000 

69,015 

52,380 

Natal 

. . May-Oct. , . 

214,162 

143,974 

Mozambique 

• - it », • • 

65,000 

70,000 

44,278 

Total in Africa 


617,000 

679,387 

646,260 

Europe— Spain 

.. Dec.- June .. 

7,600 

9,000 

8,087 

Total cane sugar crops 


16,462,000 16,106,466 1 

16,632,566 

Europe— Beet sugar crops 


6,927,000 

7,441,441 

7,083,068 

United States — Beet sugar crop 

., July-Jan. .. 

810,000 

' 804,439 

974,186 

Canada — Beet sugar crop 

. . Oct.-Dec. . , 

28,000 

32,476 

36,200 


Total beet sugar crops 7,766,000 8,278,366 8,093,463 


Grand total Cane and Beet Sugar Tons. . 28,217,000 24,884,210 28,626,009 

Estimated de crease in the world* s production .. „ 1,167,810 ♦768,801 ♦3,616,701 

* Increase. " 
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United Kingdom. 


IMPORTS AND EXPORTS OF SUGAR. 
IMPORTS. 



One Month ending 

Twelve Months ending 


December 31st. 

December 318t. 

Unrbfinbd Sugars. 

1925. 

Tons 

1926. 

Tons. 

1925. 

Tons. 

1926. 

Tons. 

Poland 

1,768 

500 

11,116 

13,574 

13,694 

Germany 

6,643 

1,962 

Netherlands 


France 





Gzecho- Slovakia 



1,030 

26,978 

*342 

Java 


*60 

60 

Philippine Islands 


Cuba 

64,650 

2,426 

724,666 

273,488 

. Dutch Guiana 

' Hayti and San Domingo . . 
Mexico 

.... 

.... 

135,262 

106,970 

Peru 

Brazil 

13,^2 

11,729 

6,645 

29,190 

78,666 

6,633 

84,872 

122,804 

6,867 

204,081 

Mauritius 

48^911 

British India 

Straits Settlements 




. . } 

British West Indies, British 
Guiana & British Hondunis 
Other Countries 

6,713 

29,677 

166,151 

1,727 

13,472 

70,282 

129,027 

152,239 

1,852,451 

98,904 1 

228,209 

1,008,988 

Total Raw Sugars 

Rbfinbi) Sugars. 

Poland 

2,266 

1,474 

16,701 

11,720 

Germany 

638 

6,966 

7,781 

30,370 

Netherlands 

33,92^i 

7,487 

236,710 

236,687 1 

Belgium 

1,200 

934 

15,904 

15,299 

F ranee 

.... 

.... 


• • t • 

Czecho- Slovakia 

30,962 

46,067 

194,333 

816,798 

Java 

.... 

.... 

« • • • 

United States of America . . 

8*682 

110 

173,179 1 

12,067 

Canada 

6,661 

1,771 

108,303 1 

65,948 

Other Countries 

4,788 

6 

___ 9,737 

10.602 

Total Refined Sugars .. 
Molasses 

88,010 

23,761 

63,808 

16,106 

762,648 

215,395 

699,480 

152,808 


Total Imports 

276,925 

150,191 

2,880,694 

1,921,271 


EXPORTS. 



British Rbfinbd Sugars. 

Tons 

Tons. 

Tens 

Tons. 

Denmark 

117 

41 

1,019 

1,227 

Netherlands 

62 

35 

313 

487 

Irish Free State 

4,556 

4,404 

55,329 

61,962 

Channel Islands 

62 

62 

900 

757 

Canada 

.... 

.... 

.... 

i .... 

Other Countries 

326 

636 

8,320 

I 23,416 

Foubign & Colonial Sugars. 

6,112 

6,067 

65,880 

77,839 

Refined and Candy ^ . 

163 

226 

2,165 

743 

2,690 

Unrefined 

63 

87 

1,212 

Various Mixed in Bond.,.. 
Molasses 

*56 

“ie 

482 

2,288 


Total Exports 

5,884 

8,898 

69,870 

84,029 

1 


Weights calculated to the nearest ton. 
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United States. 

fWilUtl # Oray.J 


(Tons of 3,240 lbs.) 



1926. 

Tons. 

1336. 

Tons. 

Total Beoeipts, January let to December 29th 

• • • . 

3,401,618 

3,366,241 

Deliveries „ „ 




3,282,012 

3,347,685 

Meltings by Refiners ,, „ 




3,262,682 

3,304,380 

Exports of Refined ,, ,, 

Importers* Stocks, December 29th 
Total Stocks, December 29th .. 

.. .. 



86,000 

128,262 

188,562 

1925. 

278,000 

8,656 

60,668 

1924. 




Total Consumption for twelve months 

Cuba 

■ 

6,510,060 

4,864,479 

Statbmbnt of Exports and Stocks 

OF Sugar, 


1924, 

1925, AND 1926. 





1934 

1935 

1926 

(Tons of 3,340 lbs.) 


Tons. 

Tons 

Tons. 

Exports 

. . 

3,736,369 

.. 4,650,474 . 

. 4,433,228 

Stocks 



145,422 

.. 292,119 . 

. 225,593 



3,881,781 

4,942,593 

4,658,821 

liocal Consumption 

.. .. 

115,000 

135,000 .. 

145,000 

Receipts at Ports to November 30th 

.. .. 

3,996,781 

5,077,693 

4,803,821 

Hwana, November SOlh^ 19S6. 



J. Guma. - L. 

Mbjrk 


United Kingdom. 


8TATBUBHT OF IMPORTS, EXPORTS, AND CONSUMPTION OF SOOAR FOR TwKLVB MoNTHS 

INDINO Dbcemker 31hT, 1924, 1925, AND 1926. 



1934. 

Imports 

1925. 

1926 


Tons. 

Tons. 

Tons. 

ReAned — 

.. 595,254 

762,648 

699,480 

Raw 

. 1,159,486 

1,352,451 

1,068,98:1 

Molasses . 

.. 170,291 

215,595 . 

. 152,808 


1,925,031 

2,330,894 

1,921,371 


Refined 

Refined (in Bond) in the United Kingdom . 
Raw . . . . 


Exports (Foreign). 



1924. 

1925 

1936. 


Tons 

Tons. 

Tons, 

HcAned 

5,670 

. . 2,166 . 

2,690 

Raw 

11,199 

743 

1,212 

Molasse-^ 

2,839 

482 . 

. . 3,288 


19,708 

3,390 

6,190 


Home 

Consumption. 

1924. 


1925. 

1936. 

Tons. 


Tons. 

Tons. 

. . . . 566,838 


673,563 

696,463 

868,400 


876,960 

788,022 

.. .. 127,899 


112,305 

143,978 


Total of Sugar 1,563,137 1,662.818 

Molasses ^»136 .. 7,490 

Molasses, manufactured (in Bond) in United Kingdom .. 60,793 59,453 


1,628.463 

6,138 

66,433 


1,631,066 


1,729,761 1,700,033 


Stocks in Bond tn thb Cubtomb Warbuoubbs or Entered to bb Warbhousbd 


ReAned in Bond 
Foreign Refined . 
M Unrefined 


AT Deceurbr 31st, 1926. 


1934. 

1925. 

1936. 

Tons 

Tons. 

Tons. 

22,650 

53,450 

55,850 

40,400 

,. 114,350 

103,400 

92,850 

347,500 

176,660 

155,900 

416,300 

334,000 
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United Kingdom Monthly Sugar Report. 


Our last report was dated the 8th December, 1926, 

Throughout the last month the market generally has had a strong undertone ; 
markets all over the world have been firm and prices, both for raws and refined, 
have advanced. 

The London Terminal Market has continued to be active and the registrations — 
although slightly interfered with by the Christmas and New Year holidays — ^have 
been well maintained and a large volume of business has been transacted. Altogether 
about 35,000 tons were tendered in fulfilment of December contracts, but the vast 
part of the short account for this month was brought back, and in a good many 
cases transferred to March or May. Outside speculation has recently been making 
itself felt and March and May seem to be the favourite months. December was 
finally liquidated at 18s. 6d. January, which is a small month, has been traded 
in up to 18s. lOJd. and down to 18s. 6jd., March has been in request and moved from 
18s. 6}d. to 18s. llj^. to 18s. 3d. to 19s. 6d. to 18s. lO^d. May moved from 18s. 9d. 
to 19s. 3d. to 18s. 6}d. to 19s. 8jtd. to 19s. August moved from 18s. 6|d. to 19s. fijd. 
to 18s. 7Jd. to 19s. 8Jd. to 19s. ?d. There is not much disj^osition to trade in the new 
crop months and fluctuations were small. December mo^ed from 17s. fijd. to 17s. 0}d. 
to 17s. 44d., whilst October sold from 17s. 9d. to 17s. 6d. to 18s. to 178. 9d. The 
latest prices are January 18s. Gfd., March 18s. lljd. ; May 19s. 0}d. ; and August 
19s. 3d. ; December 17s. 4Jd. 

Trading in actual sugars has been in small volume owing to the trade holding 
oS during the Christmas and New Year holidays. This lack of domamd was accen- 
tuated by the usual stock taking which takes place in a good many cases at the end 
of the year. Beady Granulated has not been very plentiful and the price of Czechos 
has risen from 18s. 6d. to 19s. 6d., and Dutch to 198. 9d. April/June and April/ 
August is also scarce and business heus been done at 1 9s. 6d. to 20s. 3d. Spot sugar 
shows a good improvement and the demand has been well maintained, considerably 
reducing the London stocks. Spot Granulated sold at 318. 7Jd. to 328. 6d., the 
latest prices being 32s. 3d. duty paid. 

Home Grown sugars have been sold up to 338. 6d. and the latest price 
is 33s. 

The British Refiners having found an increased difficulty in obtaining raw supplies 
have been obliged to adjust their prices accordingly. On December 8th their prices 
were advanced 3d. per cwt., a further 3d. on December 14th, and finally on Janueiry 
4th another 3d. per cwt. Their latest prices are No. 1 Cubes 38s. 3d. ; London 
Granulated 34s. l^d. 

Raws have been very sparingly offered. Cubans were sold at one moment at 
16s. 3d. near at hand. Perus and Brazils sold at 16s. 6d. There were sellers to-day 
of February /March shipment at 16s. 3d. 

In New York a fairly large business has been done in Cubans from 3^ to 3^ cents. 
To-day’s price is 3| c.i.f . The Futures market is about 1 5 points higher than a month 
ago. 

F. O. Light has agcun reduced his estimate for Europe to 6,840,000 tons, showing 
a reduction of 650,000 tons on last year’s crops. 

On the 10th December the President of Cuba signed a decree limiting the present 
crop to 4,600,000 tons. This decree is definite and gives no loophole to increase 
the amount, but it is considered in well informed circle that should prices roach 
4 cents and circumstances warrant such a drastic step, a further decree will be issued 
increasing the crop to 5,000,000 tons. The stocks at the end of the year were only 
70,000 tons, and no new sugar is expected before the second week in January. 

21, Mincing Lane, Abthub B. Hodqb, 

London, E.C. 3. Sugar Merchant and Broker. 

January 11th, 1927. 
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Notes and Comments. 

The United States Consumption for 1926. 

According to Messrs. Willett & Gray, the consumption of sugar in 
the Continental United States for the year 1926 amounted to 6,671,335 
long tons (expressed as refined sugar) which compares with 5,510,060 tons 
in 1925, and is thus equivalent to an increase of 161,275 tons or 2*93 per 
cent. This compares with an average annual increase over 104 years of 
6' 23 per cent. The per capita consumption for 1926 works out at 109*3 lbs. 
The 1926 figure of consumption is indeed the largest on record, having ex- 
ceeded the previous largest, that of 1925. Only one other year — that of 
1922 — has exceeded the five million ton mark, and eight years ago the con- 
sumption was no more than 3,495,606 tons. 

Of this amount of 5,671,335 tons, imports of foreign sugar and sugar 
from Hawaii, Porto Rico, and the Philippines amounted to 4,726,664 tons 
(of which Cuba accoimted for 3,291,297 tons, Hawaii 618,098 tons, Porto 
Rico 469,684 tons, and the Philippines 312,723 tons) ; while the Louisiana 
cane crop yielded 70,259 tons, U.S. beet sugar accoimted for 872,815 tons, 
and various sugars including maple added 1597 tons to the consumption. 
The amoimt of full duty payuig sugars consumed was no more than 39,782 
tons, and about three-quarters of this was refined cane sugar. 

The apportionment of the refined sugar amongst the various producers 
gave 22*04 per cent, to the American Sugar Refining Co.’s establishments, 
61*86 per cent, to the other U.S. refineries, 15*67 per cent, to the beet fac- 
tories, and 0*53 per cent, to insular and foreign refined ; while the raw and 
plantation sugars consumed amounted to 66,200 tons in all. 

The average price of granulated sugar, net cash at New York, for the 
year was 6*47 cents, almost the same as for 1925, while the extreme hmits 
paid were 6*125 and 4*9 cents. The corresponding figures for duty paid 
96® centrifugals were 4*337 cents, 6*15 cents, and 3*96 cents. Finally, the 
average price of Cuba 96° centrifugals, c. and f. New York, was 2*568 cents. 
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The Minister of As:riculture on Beet Su8:ar Production. 

Speaking at a recent meeting of the Council of Agriculture for England, 
Mr. Guinness, Minister of Agriculture, said the development of the new 
sugar industry had brought increased competition to the old-established 
industry of sugar refining, but this was only one of several world factors 
which had recently developed in an unfavourable way to the older ind\i8try. 
He hoped these difficulties were only temporary. Certainly from the agri- 
cultural point of view the beet sugar industry in this country had proved 
a very great success. 

It was within his personal knowledge that this new opening had enabled 
a considerable number of farmers to make the difference between a loss and 
a reasonable profit on their operations. In 1927 it was estimated that there 
would be 174,000 acres imder sugar beet, an advance of about 44,000 acres 
on last year. Fourteen factories had been operating in the present season, 
and they had the certainty that factories at Bardney and King’s Lynn 
would be erected to take part in the industry next autumn. Three other 
factories would offer increased facilities ; at Felstead, Spalding and Eddder- 
minster they were doubling their resources. 

Generally speaking, the results achieved by farmers had greatly improved 
in the current season as compared with last. The complete figures were 
not yet available, but one group of factories had so far got 17*4 as the average 
sugar content, against 16-36 last year. As to yield, ho already knew that 
six factories showed an increase. There was still room for improvement, 
especially as regarded yield. He was hopeful that the improvement in the 
yield and in sugar content might enable the industry to adjust itself to the 
inevitable period of decreased pricas which must come as the rate of subsidy 
declined and finally ceased. 

The Sugar Resources of the British Empire. 

Last month, Mr. Ben H. Morgan, chairman of the British Empire 
Producers’ Organization, read a paper before the Royal Society of Arts 
on the Sugar Resources of the British Empire. The following excerpts 
are amongst the more interesting features of his lecture. 

The war, he pointed out, was a means of greatly increasing the competi- 
tion of foreign sugars in this coimtry largely because it gave America and 
her controlling interests a footing in Europe that had not been previously 
available. In fact, but for the fact that in 1920 the whole of the Mauritius 
crop was diverted to the United Kingdom, the hold secured by American 
sugar would have been still greater. As it was, this Mauritius supply enabled 
our Royal Commission for Sugar Supplies to stand out of the American 
market and bring down the world price. The lesson learnt, the way was the 
more easily paved for Imperial Preference. 

The recent low prices for sugar have of course not helped matters, 
but the Empire producer thanks to the stabilized preference he gets of Jd. 
per lb. has been enabled to keep going, if not always at a profit, at least at 
a greatly reduced loss. Incidentally, Mr. Morgan pointed out that the cost 
of production in Java and Cuba has been authoritatively put at about 3 cents 
per lb., while prices of sugar at their worst have been below 2J cents. It 
is evident, then, that the ^d. preference has been of some assistance. 

The low price that has prevailed of late months would at least appear 
to have increased consumption, and further progress in that direction might 
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be effected by carrying out suitable propaganda — ^the food value of sugar 
has never really been seriously exploited. In this connexion Mr, Morgan 
emphasized that hitherto the British Empire has lagged far behind in the 
matter of organization. This is now to be remedied, as the sugar producers 
of the Empire are being organized to include every producing body of impor- 
tance, and are about to form themselves into a sugar federation for the 
whole Empire with the object of co-ordinating the interests of all Empire 
sugar-producing and using interests. 

The Scope for Increased Empire Production. 

In the course of his paper, Mr. Morgan ran through the various 
territories of the Empire and indicated their possibilities. In neither 
Mauritius nor the West Indian Islands is there much extra acreage 
available for sugar cane ; but British Guiana has large possibilities of expan- 
sion always provided it can get adequate supplies of labour. These must 
come from India, but so far the Indian Government has not encouraged the 
necessary emigration. South Africa might eventually produce a steady 
100,000 tons of sugar for export to Great Britain. British East Africa is 
a new possibility. Here two classes of country are open to development : 
the river valleys near the coast, and the higher ground further inland where 
hardier varieties of cane like Uba can be grown. Three factories are already 
in successful operation in this territory, and if the sugar possibilities there 
were thoroughly examined by experts, it is believed that British East Africa 
could bo made a great source of sujiply to the mother country within a 
few years. 

Costs of Production. 

Dealing with the scope for a further possible reduction in the costs 
of production of sugar, Mr. Morgan pointed out that costs have been in- 
creased directly and indirectly by higher labour charges, but these can bo 
more than balanced by organization, improved methods of manufacture, and 
the use of by-products. Money can be saved in the field by increased yield 
jier acre and increased sugar content in the cane or beet ; mechanical effici- 
ency is high already, but jirobably can become higher, especially by using 
cane-harvesting and beet-liftiiig machinery. There is a tendency wdth 
modem processes to make white sugar direct in the factory and save the 
re-melting and re-crystallization of the present refining process. The further 
use of cane refuse either for fuel, for making “ Colotex ” hoards, or by the 
Classen catalytic process converting the cellulose content into glucose, which 
can then be converted into alcohol ; the full use of beet refuse for cattle food ; 
the use of molasses in the i^roduction of power alcohol — possibly the most 
important of all — are by no means highly enough developed. Industries 
in these days make their profits on what were waste products of former times, 
cuid sugar cannot eifford any longer to be an exception to the rule. 

The Durability of Old British Sugar Machinery. 

Dr. C. A. Browne, the well-known American sugar chemist, and Chief 
of the Bureau of Chemistry, Washington, in a paper given before the Mon- 
treal section of the Society of Chemical Industry, remarked that one of the 
things that had always impressed him during occasional visits to tropical 
plantations was the wonderful durability of old British sugar-house machinery. 
He had seen in operation walking beam engines and other like appliances 
that had been in constant use for over 80 years. “Some held,’' he said. 
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that the building of appliances to last for more than 20 years was an ex- 
travagemoe, as new and more economical devices which have by then been 
perfected should be installed in their place without further delay. Macliinery 
built for a short existence has, however, the frequent defect of structural 
weakness, and the heavy over-burden which sugar-making equipment must 
sometimes bear demands the most durable kind of construction. This 
is particularly the case with sugar mills, which in grinding the new mosaic- 
resisting varieties of canes with high fibre content are subjected to enormous 
strains, far exceeding anything that the designers of those mills imagined 
possible.” 

The durability of old British mills is a well established faot ; we gave 
an illustration in 1917 of an old Mirrlees mill in Cuba, built in 1861, which 
had had a life of about 66 years. And in those days when improvements 
were very gradual and mill equipment did not change radically in design 
for decades at a time, it was a very economical proceeding to purchase the 
most durable machinery. When the Americans first entered the sugar 
machinery market, they followed the usual engineering custom prevalent 
in their country of building to last a short period only ; but in the last two 
decades they have learnt by experience that in sugar mill construction 
ability to withstand excessive stresses demands more durable qualities in 
the machines, and the best American practice has by now eliminated the 
earlier fault of too light a construction. 

It may be assumed that the true criterion of good sugar milling plant 
is ability to stand up to any degree of overloading or other strains to which 
it is likely to be subjected in practice, and this condition fulfilled, it is not so 
essential nowadays that durability of existence per se should be aimed at. 
Improvements in design and scientific application have followed on one 
another rather rapidly of late years, and the design of one year may easily be 
rendered somewhat obsolete by that of a year or two later. This is particularly 
the case with the preliminary arrangements for preparing the cane for crushing 
in the mills, and quite a number of more or less successful devices have been 
tried out this century, and been added to or substituted for existing machin- 
ery. Progress of invention being more rapid nowadays, it may be postulated 
that ability to endure for a generation is a less desirable feature than formerly, 
and if it induces the owners of the plant in question to continue using it 
after it is relatively obsolete, there is an actual disadvantage. But ability 
to stand all strains and avoid all breakdowns is a very desirable feature, 
and it is obviously not possible to divorce this factor entirely from its com- 
plement of long life. 

Farrel-Maxwell Mill-Shredder at Work in Cuba. 

As our readers are aware, the principle of the Maxwell patent crusher - 
shredder can be applied to an existing mill if thought advisable, in which 
case it is termed a mill-shredder to distinguish it from the specially-designed 
unit called a crusher-shredder. ^ A Maxwell mi 11 -shredder, made by the 
Fabrel Foxjndby & Machine Company, of Ansonia, Connecticut (who have 
the licence to manufacture this machine for America and Latin America) 
has been installed at the Central Espana, Matanzas, Cuba, in time for operating 
the present crop, and started work on January 6th. We learn that both Dr. 
Maxwell and Mr. Fbanklin Fabbbl, Jr. (Vice-President of the Farrel 
firm) have been present from the start to supervise the operations. Dr. 
Maxwell informs us that the first month’s working has been most successful. 
- > See i.5../., i»26, 6H7. 
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The mill which is of the dimensions of 36 in. x 84 in. has been in operation 
since the start without any stoppage due to the shredder, and between 
January 5th and February 2nd shredded 70,000 tons of cane, during which 
operation only two teeth in the shredder were broken out of four hundred 
despite the frequent passage through of iron impediments. One set of teeth 
is expected to last the whole crop without sharpening or replacing. The 
speed of the shredder is 400 revs, per min., while the other two rollers are 
presumably running at 2 to 3 revs, per min. The horse-power required to 
drive the shredder is stated to be 70 to 80, and the hourly capacity of the 
mill is 130 tons of cane. 

The data so far secured of the running of this new type of preparatory 
device' indicate that it is showing an improvement over existing methods 
as regards both capacity and extraction. Details are naturally not available 
at this early stage, but complete data will be published later on. In view 
of the big claims made for the Maxwell patent system of crusher-shredding 
and its possible influence on the economics of milling, it is not surprising 
to learn that the experiment now being made at Central Espana has led to 
great interest being evinced all over Cuba. This central though not in capa- 
city amongst the first half dozen factories of Cuba is nevertheless one of the 
largest in the island, turning out last crop 64,561 long tons of sugar. 

Recent Company Reports. 

Amongst company reports connected with sugar that have been issued 
the last two months, we give the following by way of record : Tate ds Lyle^ 
Ltd, — The accounts of Messrs. Tate & Lyle, Ltd., refiners, for the year 
ended last September showeil the not inconsiderable fall in the net profits 
of £84,000, the amount being £459,506 as compare<l with £543,138 in 1925 
and £616,784 in 1924. As a result the dividend was reduced from 13 J per 
cent, to 6 per cent. ; but £190,000 was adde<l to the reserve as compared 
with £60,000 a year ago, and £52,018 was carried forward. Including this 
last sum, the Company now jiossesses reserves amounting to £1,333,700. 
Its issued share ca[)ital amounts to £4,412,000. Mamhre Sugar d? Malt 
Co,, Ltd, — The re[)ort for the year ending last September of the Mambbe 
S uGAB & Malt Co., gives the figures of profit for the last year prior to the 
recent amalgamation with Carton, Sons & Co. The profits were again 
favourable, amounting to £249,473, as compared with £210,708 in 1926. 
The ordinary dividend w’as 22 J per cent, as compared with 17^ per cent, a 
year previously ; £20,000 was jdaced to general reserve and £139,609 was 
carried forward. On the deferred shares, which are comparatively few in 
number, nearly 127 ])er cent, dividend was paid. The financial position of 
the Company shows all-round increased strength. 

Ruth's steam aooumulator is arousing not a little mterest m the chemical 
Industry of the U.K.^ Some 260 plants of capacities varying from 300 to 120,000 
lbs. of steam have been ordered. General advantages claimed are that the heating 
surface of the boilers may bo increased by 10 to 60 .per cent. ; and that there is a 
fuel saving of 15 to 30 per cent. Its installation enables the boiler plcmt in the 
average chemical works to be kept running at a steady steam output and pressure 
all the time, while the steam is being stored into the accumulator to be used as 
required. In an average works demanding steam fluctuations over wide limits 
the number of boilers might be five, but with the cuscumulutor it should be possible 
to dispense with two of these. 

< For full details of priuciple and design, see I JS.J, 1935, 418. 

- LS.J., 1934, 607. 
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The home beet sugar industry has attracted a good deal of attention 
of late in the provincial and county press of this coimtry, and the fanning 
community are being ever 3 rwhere urged with increasing success to experience 
the advantages of including beets in their rota and send a supply to a nearby 
sugar factory. 

As a rule the factories have done much better this year than last season. 
The weather has been more favourable, and the farmers have learnt the 
lesson of arranging economic delivery. One outstanding success has appar- 
ently been that of the new American-designed factory at Peterborough. 
Although working in its first year, it has announced a gross profit of £115,000 
(out of which will have to come interest on loan, depreciation, preliminary 
expenses, and directors’ fees). Over 60,000 tons of roots were worked up, 
and some 8000 tons of sugar turned out. The sugar content of the beets 
was very satisfactory, many deliveries having a content of 17 to 18 per 
cent. 

The Cupar factory of the Anglo-Scottish group, another newcomer, 
dealt with about 19,000 tons of Scottish -grown roots ; the sugar content 
averaged 17*9, but the tare was as high as 16*9, showing that the farmers 
lacked experience. Colwick, the principal factory of that group, turned 
over nearly 80,000 tons of roots, with an average content of 17-3 and a tare 
of 10-7. 

Although the Anglo-Scottish group are not disposed at this moment 
to commit themselves to further factories, they are sufficiently encouraged by 
the results of this past season and the increased interest of the farmers to have 
the intention of enlarging the capacity of several of their factories. Thus 
Spalding is to be doubled in capacity for next season, Cupar will also be 
doubled if enough acres can be contracted for ; and both Kidderminster 
and Felstead will increase their capacity considerably, the former to deal 
with 1200 tons instead of 800 tons of roots daily. This Anglo-Scottish 
group has now six factories in operation, viz., Colwick, Cupar, Felstead, 
Kidderminster, Poi)pleton and Spalding. Both Poppleton and Cupar 
have lately had a formal opening, performed however at the end of the cam- 
paign and not on the opening day. The Yorkshire factory will have an 
output for its first season of 8000 to 9000 tons of sugar, but in 1927 will have 
about double the 1926 acreage of roots. 

Of other new factories which it is intended to have ready next Autumn, 
that at Selby, y^romoted by the Peterborough factory interests and of Dyer 
design, had got at least half the 4000 acres desired by the middle of last month 
and was prepared to start if 3000 acres was secured by January 31st ; one 
projected at Bardnoy, Lincolnshire, under the auspices of a company called 
the Lincolnshire Beet Sugar Company, Ltd., is also to be of Dyer design, 
and will have an initial capacity of 1000 tons of beets, rising to 1400 tons 
per day. The Anglo-Dutch group are erecting an additional factory at 
King’s Lynn, West Norfolk, to deal with 1200 tons of beets per day :* the 
machinery for this is to be^ supplied by Fawcett, Preston & Co., Ltd., 
of Liverpool. So far no project for a factory in the southern coimties has 
come to fruition ; but farmers in Hampshire and West Sussex are increasingly 
interested in the experiments, and it seems only a question of a short while 
before they guarantee enough support to warrant the outlay on a factory. 

Certain financial operations connected with beet factories have been 
^ected recently. The Ely Beet Sugar Factory, Ltd., recently issued 
200,000 shares of £1 each thereby completing its entire authorized capitcd 
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of £450,000 ; while the Ipswich Bbbjt Sugar Factory, Ltd., has similarly 
issued 150,000 shares of £1 each and so completed its authorized capital 
issue of £400,000. The whole of the above issue of 350,000 new shares 
has been taken up by the Central Sugar Cobipany of Amsterdam, Mr. 
van Hossum*8 firm, which controls both the albove factories. Appli* 
cation has been made to the London Stock Exchange for permission to deal 
in these shares, and they are now quoted in the official lists. The Lincoln- 
shire Beet Sugar Company, Ltd., which is erecting the Bardney factory, 
has made a public offer of 325,000 seven per cent, cumulative participating 
preference shares of £1 each at par ; its issued capital will be £332,500, and 
it possesses a Government guaranteed advance of £225,000 under the Trade 
Facilities Acts on First Mortgage. This new company has a strong board 
of directors, including Mr. F. R. A. Shortis (an American banker), Mr. 
Norman Malcolmson (managing Director of the Trinidad Sugar Estates Ltd.l 
and Mr. W. J. Blanchard (Vice-President of the Dyer Company of America) ; 
and the issue was very extensively advertised in the financial and daily press. 
According to the prospectus, the company has entered into an agreement 
with the Soci6t6 G6n6rale des Industries Agricoles of Paris, whereby it secures 
the benefit of the services of highly -trained experts who wil. advise fully as 
to the methods of tilhng, cleaning and manuring, and generally as to the best 
methods of cultivation, having in view the possibility of securing as large 
yields per acre as are now obtained by their extensive methods in Belgium. 
The technical management of this factory at Bardney will be entrusted 
to M. Emile Chevron, who was for many years technical manager of the 
Sucrerie and Raffinerie Tirlmontoise, the largest beet sucrar factory in Belgium. 

Writing lately in the Yorkshire Post on agriculture in this country 
during 1926, Mr. 0. S. Orwin, of the Agricultural Economics Research 
Institute, Oxford, remarked that “ perhaps the most notable event in arable 
farming during 1926 was the increase in the acreage devoted to the sugar 
beet crop. The official returns indicate an area of 126,000 acres, contrasted 
with 64,700 in 1926. So far as can bo ascertained, the increase was made 
at the expense of the turnip and swede break, for both the mangold and the 
potato crops held their o\^ti. The districts now growing sugar beet are 
fairly widespread, and reports generally indicate the satisfaction of growers 
with the new crop. Experience in cultivation and handling is being rapidly 
acquired, the crop makes little or no demand on new capital, and imder 
present conditions as to price the only factors limiting the increase of acreage 
are the capacity of the factories and the organization of seasonal labour. 
In districts of intensive farming, such as the potato growing districts, farmers 
and workers are accustomed to seasonal labour demands, and supplies are 
available as required. In other places rural dwellers are less accustomed 
to turn out for work in the fields at certain seasons of the year, but it is 
reasonable to suppose that a demand for workers at good rates of pay will 
not be long in creating a supply. ‘ If I could get the labour when I want it, 
I should grow nothing but sugar beet,’ is the remark of one enthusieust. ’ 

In a catalogue' dealing with colloid mills some figures are reproduced which 
give an idea of dimensions with which one may deal. Thus, 1 mm. is l/25th of an 
inch ; and 1 micron (/^) is 0*001 mm., or about 1/25,000, or 0*00003937 in. But 
the diam. of a colloid particle may be 0*01 micron, or 1/2,600,000 in, or 0*0000003937 
in. ^e internal diam. of the holes of a 300-mesh sieve measure only 1/666 in. 
If it were possible to construct a wire sieve having 126,000 mesh^ to the lin. in., 
particles below 0*1 would pass through, and this is the size of quite a Icurge colloid 
particle. 

1 Published by Plau » on*t Milt and FiUer-Presa LUt , LoiiJtsia. 
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II. — limms OP WoBK and Technique. 

Earliest crossing work, — During the campaign against aerefe. trials were 
first made with various kinds of cane grown on the other islands of the 
Archipelago, but these proved to be either of too low yield or only partially 
resistwt. Therefore crossing was commenced. Numbers were given to 
the seedlings selected, and a record was kept of them ; and in 1897 these 
were marked by the added letters POJ (Proefstation Oost Java), and those 
obtained from 1903 onwards were included. In Table V, extending over 
11 pages, Bannieb gives the numbers and origin of all such seedlings as have 
b^n used in crossing work or were otherwise distinguished. Later, this 
series became official for Java as a whole, and seedlings raised in other parts 
were added. In a separate column, the seedlings still retained in the collec- 
tion are indicated. From a careful study of this Table, a great deal of infor- 
mation can be obtained as to the direction, from time to time, of the line of 
work. Work done, previous to 1893, in raising cane seedlings was described 
in the Archief by Kobus in 1893, and this is not dealt with by Bannieb. 

In 1893, Wakkeb, the Director, was in charge of the seedling work. 
Free crossing was the rule, therefore the seedlings were either selfed or wind- 
fertilized. Certain definite crossings were however attempted, but did not 
lead to any permanent results : it is interesting, however, to note that Black 
Cheribon was crossed with Kassoer in that year. Among the wind-fertilized 
seedlings one of considerable value was, however, met with, namely 100 POJ. 
Years after, it became possible to suggest the parentage of this variety, and 
Jeswiet and Bbemeb, in 1916, publishe<i papers making it practically certain 
that 100 POJ arose from an accidental pollination of Bangjannasin hitam by 
Loethers (a cane obtained from Mauritius by Wakkeb, according to Eable). 
From 1894 to 1896, free crossing continued and nothing important accrued, 
but, besides 100, 116 and 126 retained these numbers in the new POJ series. 
It was recognized that the chance of the best father meeting with the best 
mother was extremely remote by free wind-fertilization. 

Ennobling of Chunnee. — In 1897 Kobus struck out a new line. It will 
be remembered that he visited North India for the collection of new tyj)es 
of sugar cane, on the chance of their being resistant to sereh ; and brought 
over some 18 vaiieties, which he grew on the island of Banca, as a quarantine 
station. Of these he considered Ruckree and Chunnee to be the best, and 
transferred the latter to Pasoeroean in 1896. This cane was described as 
very thin and not long, extremely hard but with a good yield of sugar, very 
freely tillering and with high resistance to sereh. Botanically, Bannieb 
states that these Indian canes have recently been described by Jeswiet, 
and given the position of a separate species, under the name Saccharum 
Barheri, to distinguish them from the ordinary tropical kinds known as 
Saccharum officinarum. Kobus began at once to cross Chunnee with tropical < 
canes. The latter are termed “ noble ” in the paper, and seedlings obtained 
by crossing them with Chunnee are appropriately called “ ennobled Chunnee.” 
“l^en the latter are again crossed with tropical canes, they are termed 
twice ennobled Chuxmee,” and so on. 

In this year, 1897, Kobus crossed Chunnee with Striped Preanger, and 
subsequently with Black Cheribon. On the whole, however, the former is 

^ De rietveredeling aan het suikerproefstation te Pasoeroeau ; Techniek, Riohting an 
BaaultateD van 1893-1986. J. P. Bansibr. Medadaelingan hat proefstatiou, Jaargaog 
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now known as the better cross, in that it has the power to hand down better 
characters than Black Cheribon. This direct crossing of Chunnee with tropical 
canes continued till about 1912, and Bannier therefore describes this as the 
“ Chunnee Period.” 

In 1898 and 1899 Chunnee was crossed exclusively with Black Cheribon, 
but, later, others were also used : this period of direct crossing lasting until 
1906. The following additions to the POJ series were the result : 33, 36, 
139 (1897) 213, 228 (1899), 826, 979 (1906). The full parentage of these and 
other of the more important POJ seedlings is given in the genealogical diagram 
on Table VII, which is repro<iuced in the present paper. The chief characters 
of these direct Chunnee seedlings are as follows : thin, moderate yield of 
sugar, definite hollow centre in the canes, resistant to sereh, strong root 
system and therefore very hardy, great tendency towards lodging, and very 
high susceptibility to mosaic (strepenziekte). 

In 1905, the best direct Chuiuiee seedlings were crossed with one another, 
and the resulting seedlings are known as derived Chunnee descendants (afge- 
leide Chunnee nakomel ingen). The best results were obtained in 1907, by 
crossing 213 POJ by 369 POJ and 385 POJ by 181 POJ, and the following 
were produced : 1499, 1507, and 1547 POJ. These were distinguished by 
having a better habit than the direct Chuimee seedlings, their sugar produc- 
tion was very good, there was less lodging (except in 1507), they were smaller, 
had a satisfactory to high weight of cane, but retained the susceptibility to 
mosaic. Because of this defect, and also the fact that, during the year in which 
they were distributed, better tropical canes were available, the derived seed- 
lings exercised a less permanent effect on the industrj^ than the former direct 
ones. Although they replaced the latter, and were more widely spread, they 
themselves were more cjuickly discarded. 

Further ennobling of Chvinnee has also been attempted, and among others 
the twice ennobled 2806 POJ was obtained by crossing 1547 POJ with 247 B. 
This seedling gives good production of sugar on good land, but rarely better 
than tropical canes. Thus, the ennobling of Chunnee has led to no permanent 
improvement in the canes of Java. After 1914, crossing with it rapidly 
declined, and at present Chimnee is never used, and its seedlings rarely and 
then only in combination with Kassoor blood. From this latter combination 
2753 POJ was obtained, a form which imites the good characters of both 
ancestors, with the exception of the Chunnee susceptibility to mosaic. 
This seedling gives great returns on heavy, wet, clayey soil. 

Breeding with tropical canes a/one. —Before 1910, a number of crossings 
were made between trojiical canes, but with little result ; and very few seed- 
lings were added to the POJ collection. The C'hunnee work was at this time 
considered to be more imjiortant, and still took by far the leading part 
in the yearly campaigns. Again, after the cessation of the latter, about 
1912, and before Kassoer had attracted attention, for several years a great 
deal of work was done with tropical canes. The most various parents were 
used : Bandjeumasin hitam. Black Cheribon, Oreen German New Guinea, 
Bat j an, Loethers, and many others. And, further, from 1913 to 1916, much 
selfing was tried among them. 

Certain seedlings of good habit were produc^ed, especially with Fiji and 
Green German New Guinea, but the production of sugar was low in most, 
and all of the better ones were far too susce})tible to sereh and mosaic. Thus 
no permanent improvement was effected. Since resistance to disease still 
remained the chief desideratum, in later years crossing among tropical canes 
was carried on, rather for the furtherance of studies in tj^e inheritance of 
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characters in the sugar cane, than for the production of useful commercial 
varieties. 

The ennobling of Kaaaoer , — ^This cane has given better results than 
Chunnee. For long the nature of Kassoer was uncertain, and at first it W6us 
regarded as a distinct kind, strong in its growth and resistance to disease. 
For this reason, as has already been noted, it was crossed with a tropical cane 
in 1893 ; and this was repeated in 1907, 1908 and 1909. But the low percen- 
tage of sugar in the seedlings, even when crossed with rich canes, led to its 
being discarded. In the latter three years, Glagah (Saccharum spontaneum), 
was also thus crossed, but the results were unsatisfactory. In 1911, Kassoer 
was, however, again tried by Wilbrink, when it was crossed with both 
Black Cheribon and 100 POJ. Out of the great number of seedlings obtained, 
some 200 were added to the POJ collection. These were, as before, strong 
in rooting and growth, and resistant to aereh and mosaic, but all of them had 
little sugar. 

About 1916, Jeswiet was able to throw fresh light upon the nature of 
Kassoer, and the causes of its previous failures to satisfy. This was the 
result of a careful study of the morphological characters of Sacckarum 
epontaneum, Saccharum officinarum and Kassoer ; and he came to the con- 
clusion that Kassoer was probably the result of a chance hybridization 
between these two species. And this assumption was strengthened in 1917 
by crossing Glagah direct with a seedling of Black Cheribon X Fiji : the 
resulting seedlings, 2772, 2775 and 2776 POJ, were in all their characters 
very similar to Kassoer, and could mdeed safely be described as “ self-made 
Kassoers ” (eingemaakte Kassoers). Bremer, m 1922, added confirmation, 
by a study of the numbers of chromosomes in the two supposed parents 
and in Kassoer itself. Kassoer can thus be regarded as an ennobled Glagah 
or Saccharam spontatieum. The latter has little juice and nearly no sugar, 
Kassoer lias sugar and distinctly more sap. Crosses between Kassoer and 
tropical canes (twice ennobled Glagah) liave better appearance and higher 
sugar, collided with strong root growth and resistance to disease. 

Wlien tlie true nature of Kassoer had been determined, an impetus was 
given to its further ennobling, and this took the place of the crossing between 
tropical canes in the annual programme. In 1916, various Kassoer seedlings 
obtained by Wilbrink in 1911 were crossed with EK 28, but the results were 
not a great success. In 1917, however, attention was attracted to another 
of these seedlings, 2364 POJ (100 POJ X K). It hail very good habit, was 
erect, sufticiently thick and very long jointed, had robust growth, a strong 
root system and a good leafy crown, and its sugar content was better than 
that of its congeners. But its most important character was its capacity 
for handing down its good qualities to its offspring, which is freiiuontly not 
the case with good cane varieties. Of many other seedlings of this series, 
tried in 1917, 2364 POJ has proved to be eeusily the best. 

It was crossed with 2571 POJ, 2692 POJ, EK 28 and Batjan, and a 
number of its seedlings were added to the POJ collection in 1918 to 1919. 
Crossed, as mother, with EK 28, it gave among others 2714, 2722 and 2726 
POJ ; and with Batjan, 2727 POJ. These twice ennobled Kassoer (thrice 
ennobled Glagali) have the robust growth, strong root system, and complete 
or partial resistance of Glagah, with sufficient sugar and the good habit of 
the tropical fathers, grand and great-grand parents. The sugar content 
of some was very good. Their productivity, especitdly in good light soil, 
was not very high, and they required much water. On clayey soils, especially 
such as were not of the best quality, 2727 POJ became p];^gainent, while 2722 
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and 2726 required much water and early planting. The POJ collection 
thus reached a higher level with Kassoer than with Chunnee, and after 1924 
the area planted with POJ seedlings distinctly increased. 

From 1917 onwards the same line of work was continued. Many variants 
were tested in the crossing, but 2364 POJ x E K 28 consistently gave the best 
results. From this cross arose, in 1921, the seedlings 2878 and 2883 POJ, 
which surpassed the 1917 three (2714, 2722 and 2726 POJ). The best of the 
latter plants flower very freely and consequently soon become pithy, whereas 
2878 POJ flowers very little, which is a great advantage, has high sugar and 
great weight of cane, and is very slightly affected by mosaic. POJ 2883 
gives somewhat less sugar, flowers more and is very susceptible to mosaic. 
Every year hundreds of seedlings are raised, in the hope of obtaining better 
ones. New possibilities may arise, chiefly by way of other tropical parents, 
^th as high sugar as possible, and especially the power to pass on their 
characters. The increase in resistance is not now of so much importance, 
as this is thought to be fully guarded by Kassoer. 

Apart from this work with 2364 POJ, many other seedlings of the same 
parentage have been tried, as well as Glagah itself with the idea of obtaining 
a better basal cane than Kassoer. A certain amount of thrice ennobling of 
Kassoer (four time ennobling Glagah) has also been attempted, and for this 
work the best mothers appear to be 2722 and 2875 POJ. The percentages, 
in the batches of seedlings, with good sugar was higher, but the average 
resistance less. Hence the resisteuice to disease occupies an important posi- 
tion, again, in the selection of these seedlings with attenuated Kassoer blood. 
Lastly, besides tropical canes with high sugar content and low resistance, 
Kassoer seedlings are being crossed with such kinds as Green German New 
Guinea, Fiji, Sampang A, and Sawoe Kroepoek, forms which have greater 
resistance to disease and very good habit, but are comparatively low in sugar. 
As might be expected, in the batches of seedlings obtained, hitrher resistance 
is met with, but the sugar content is low ; and the chance of obtaining the 
desired forms is accordingly less, although the method is considered worthy 
of further trial. 

Ennobling Saccharum ainenae. — During recent years, a good deal of 
crossing has been done with this class of canes, which are extensively grower in 
China, Formosa, British India, and in many other places. The best known 
are Tek-cha, Puri, XJba, Zwinga, Kavangire and Cayana, The main charact- 
eristics of these canes are : low weights of cane, reasonably good sugar, strong 
root system, and resistance to eereh : their susceptibility to mosaic varies in 
the forms studied, but is certainly less than was formerly thought. There 
are some hopes entertained that by crossing these some results of value niay 
be obtained, but the success along this line is at present small. Kavangire 
appears to be the best for crossing purposes. 

T?ie inheritance of characters in the sugar cane, — Unfortunately, next 
to nothing is known in this inatter, and this is put down by the author to the 
complicated hybridization of the cultivated sugar canes. But some of the 
results obtained during the long study of seedlings at Pasoeroean are con- 
sidered to be worth recording. In the first place, Bannier is very careful 
in guarding against the assumption, which he states is met with among some 
workers in cane breeding, that the different parents pass on their characters 
in equal degree. Thus, it is wholly erroneous to imagine that, in a cross bet- 
ween Glag€ih and a tropical cane, half of the seedlings will resemble each 
parent, or that in thrice ennobled Glagah the proportion would be one- 
eighth to seven-eighths. As a matter of fact, wheq Glagah is crossed with 
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a tropical cane, very many seedlings of the batch differ little from it, others 
are intermediate, while very few show any strong likeness to the tropical 
parent. All kinds of cane exhibit very great variations among their offspring, 
and certain kinds transmit their own characters much more strongly than 
others : and, since a great number of parents have been used in crossing for 
many years at Pasoeroean, certain conclusions have been arrived at in this 
respect. Some of these are given in the following pages, and it is thought 
that the information given will be of use as a guide in deciding on the year’s 
crossing programme. Bannibr’s list is here summarized, as useful informa- 
tion is given regarding the behaviour on crossing of a large number of well 
known canes. 

100 POJ^: very few seedlings are obtained in the batches with this cane 
as mother, and usually with poor habit : these flower heavily, and the sugar 
is low, and very seldom even reasonably good. Therefore 100 POJ is not 
used for the production of commercial canes, but rather for the study of 
others which are also early flowering and male fertile. 

2194 POJ : usually flowers heavily and very early : it is tall, and this 
character is handed on to its few descendants : they generally have a very 
good habit, but little thickness : internally very solid, but with m€uiy cracks 
and low sugar. Therefore 2194 POJ is seldom used for crossing. 

2364 POJ : like 2364 POJ, this cane is i)re-eminent as a disease resis- 
tant mother of Kassoer origin : its seedlings inherit its thinness : neat in 
habit and not very free flowering, like the parent : sugar usually sufficient, 
but the chief defect is the low weight of cane. 

2364 POJ : used in a great number of combinations during the last ten 
years, passing almost all of its good characters on ; the number of seedlings is 
usually small, but more when raised at Malang. The most desirable characters 
of the seedlings are : moderate thickness (greater than in the parent), suffi- 
cient to very good length, long, straight joints, strong root system and almost 
always good sugar. The defects are heavy flowering and consequent 
pithiness, and these characters should be specially noted in selection. The 
best male parents for this cane, thus far, are EK 28 and SW 111. 

2722 POJ : often used as mother jJant of thrice ennobled Glagah. 
In the seedlings the canes are long and ver>^ heavy, but with the thickened 
nodes of the parent, and thus have a less handsome apj^earance : amount of 
flowering very variable, and usuallj’^ solid stemmed. Crossed with all possible 
tropical parents, the seedlings have sufficient to very high sugar content. 

2725 POJ ; there are many descendants from this mother, but with very 
few good characters : often rough and with nodes thickened : flowering very 
heavily and quickly becoming pithy, and sugar only moderate : buds stand 
out and easily start shooting. 

2780 POJ : used regularly as mother during recent years, because the 
descendants usually have good form. They have long and very heavy 
canes, but joints a little zigzag ; flowering small, but a distinct hollow in the 
stem : sugar very variable. As 2780 POJ is itself low in ‘sugar, it should only 
be crossed with rich canes. 

2802 POJ : seedlings stand out because of their neat appearance ; 
straight and cylindrical and with little flowering : sugar sufficient to good. 
The great defect is thinness, therefore best crossed with thick fathers, prefer- 

^ In tliese short descriptions, the writer found it difllcult to get at the exact meaning 
of some of the words, e g., kuokig (bony), grof (coarse), beschaaid (polished). The first two 
are not usually applied to sugar canes; and in the present paper the three words aie 
translated **with thickened nodes," ** rough," and **ueat," respectivsig. 
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ably with high sxigar, such as Bandjaimasin hitam, Preanger, and Soerat 
Banteng. 

2806 PO J : this seedling hands down the typical characters of its Chunnee 
ancestor, good sugar, great susceptibility to mosaic, and pithiness, to its 
seedlings. Their appearance is usually good : thicker and heavier than 
2806 POJ itself : joints zigzag, and frequent cracks and protruding root 
eyes : flowering consistently heavy, and the tendency for the mother shoot, 
to develop more rapidly than the tillers, strongly inherited. This seedling 
is only used in crossing with Kassoer in order to increase the resistance to 
mosaic. 

2822 POJ : flowers heavily and for a long time, therefore much used 
as a father because of its fertile anthers, and producing large batches of 
seedlings if the mother offers no hindrance. The inheritance of characters 
I in the seedlings is very variable : they have moderate sugar, sometimes very 
low or very high : similarly with the amount of flowering and pithiness : 
form often good, straight and very thick, but sometimes with enlarged nodes : 
the violet colour of the father often seen in seedlings. 

2836 POJ : used in very many crossings as mother, as it is very thick, 
with good length and handsome appearance — characters which are found in 
many of its seedlings, but, with this habit, they also inherit low sugar content. 
All of these characters are inherited from Ardjoono, a cane which hands them 
down strongly, and thus 2836 POJ is unsuited for crossing. 

2863 POJ : from a cross between a “self-made Kassoer and Striped 
Preanger. For a grandchild of Glagah it is surjirisingly thick, and this char- 
acter is freely passed on to its seedlings : in these, the joints are often swollen 
and deformed, and the canes crooked and weak (slap), besides which, the til- 
lering is poor. The sugar content is, however, for a thrice ennobled Glagah, 
very high ; and for this reason the seedling, which is sometimes male fertile 
and sometimes not, is much used in crossing. 

2875 POJ : of great value in crossing work : its own characters are not 
so good as those of 2878 and 2883 POJ, but it transmits better characters 
to its seedlings than these do. The habit of the seedlings is often very fine 
(mooi), while the thickness and length of the canes are sufficient : usually 
long jointed, but flowering occurs in some ; sugar mostly good. The number 
of seedlings in the batches is uniformly high. 

2883 POJ : batches small, even when crossed with fertile fathers : the 
few descendants are usually rough and deformed : flowering is variable 
and the sugar is not high : very often pithy, although 2883 POJ itself appears 
solid enough. 

2887 POJ : A valued mother, usually producing large batches of seedlings. 
In these there is great variability, some being very poor and some with very 
good habit : thickness usually sufficient, but tops often suffering from pithiness: 
sugar also very variable, but good juice not infrequent. The seedling certainly 
has good characters, which may be handed down to its descendants. 

2914 POJ : attracts attention because of its abnormally long and hand- 
some, upright canes, which are found in many of its descendants : but their 
canes have small thickness and low sugar. Therefore this seedling is unsuited 
for crossing pxuposes. 

247 B ; greatly used as father in early years, but with small permanent 
result : seedlings often rough, and very heavily flowering : the zigzag canes 
and many crac^ are also handed down : sugar very variable, but rarely high. 
The percentage of good seedlings with 247 B as father is small in the batches. 

DI 52 : usually with little fertile pollen, and when used as mother results 
never good, while when selfed the seedlings usually misformed dwarfs. In 
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later years it has been found that, when grown at Malang, fertile pollen is 
produced, and therefore it has been tried as father. The results at present are 
few, but it already appears that the good sugar of the parent is transmitted 
to the offspring, which also have a very good habit. 

EK 2 : not well suited for crossing, because of the deformed character 
of the canes and the projecting buds, transmitted by the father. Plants 
with splits, also, often met with in the batches of seedlings : sugar variable, 
but may be very high sometimes : the bad habit is. however, a serious defect. 

EK 28 : one of the most useful among the fathers : fertility of the pollen 
often very low, but greater at Malang, hence large batches in this place. 
EK 28 often transmits a good habit, yet the number of worthless seedlings 
is large : sugar is usually good, but heavy flowering is met with, and is a defect : 
late ripening is also handed down. 

SW 3 : as with SW 111, only suited for crossing with thick mothers : 
thinness a character of very many of its seedlings, .and sometimes unevenness 
£ulded. Yet the habit is not bad : length of cane is usually sufficient and the 
joint formation often better than in the parent (see Batjan at the end). 
Sometimes the canes are weak : flowering varies, but does not occur in very 
many ; sugar is not bad, but good juice is, nevertheless rare. 

SW 111 : practically as SW 3, but certain results better : seedlings also 
thin, but of good habit, and usually straight and long- jointed : flowering, 
however, copious : sugar not bad an<l sometimes very good, and early ripening 
seen in many. For this reason SW 111 is readily used in crossing. 

Bandjarmasin hitam : flowering rare at Pasoeroean and little pollen, 
but both better at Malang : fertility very high there at the 1 eginning of the 
season, but very low towards the end. So this kind can be used as father or 
as mother : its thickness very strongly inherited, often with good sugar : 
habit however, rough : eyes stand out strongly, and canes are often dry in 
centre : batches usually small. 

Black Cheribon : much used in early years, but chiefly with Chunnee and 
its descendants : the characters of the latter strongly dominate in the seed- 
lings, and therefore little is known about the inheritance in Black Cheribon. 
The fertility of its pollen very low or nil at Pasoeroean, but moderately high 
at Malang, especially in the beginning of the flowering season : it was generally 
used as mother, and then large batches obtained. In the seedlings the varia- 
bility of the characters of the female parent great ; habit not bad, and so with 
sugar ; but in all respects Black Cheribon is less useful than Preanger. 

Preanger : fertility ot pollen practically as in Bandjarmasin hitam, 
and batches not large : habit very neat : canes not very long, but 
joints well formed : sugar varies a great deal, but sometimes very satis- 
factorily high. This variety transmits its good qualities better than other 
original canes. 

Ardjoeno : characters referred to under 2836 POJ : decendants have thick 
and heavy canes, and short and swollen joints : plants rough and often 
very weak, but percentage of seedlings with good habit high : sugar 
specially low ; flowering not very heavy. 

Green German New Guinea, Sampang A and Sawoe Kroepoek : related 
to one another, and similar as to transmission of characters to descendants. 
These have good habit, but moderate to very low sugar is seen in many seed- 
lings ; canes usually very thick, straight and cylindrical : length sufficient ; 
flowering very variable : buds usually flat on stem. Sampang A stands out 
in some combinations, in others the remaining two, but the batches with 
Sampang A as father are largest. When these canes CMig \ised for fourth 
ennobling of Glagah, some plants are found with very satisfactory sugar. 
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Lahaina : much valued as mother : flowering little in the plains, but 
better at Malang. The cane only to be used in the green variant, as the 
<shlorophyll-free places on the stem continued into the inflorescence ; 
many ovaries are without chlorophyll, and give colourless seedlings which 
soon die. Transmission of high sugar is very strong, but so is that of the 
weiJc roots, and the susceptibility to sereh and mosaic. In the seedlings, 
cane habit heavy, but sometimes rough and crooked or weak : joints 
•often short and deformed, and root eyes qmckly protruding ; flowering 
rare. Because of high sugar content Lahaina is desirable in crossing. 

Loethers : stands out because of the high sugar in its descendants ; habit 
usuaUy not very good (mooi) : canes moderately thick, but weak, rough and 
zigzag : many plants have pointed and sprouting buds : heavy flowering 
largely transmitted, with thin tops and much pithiness. Sometimes 
the habit is distinctly better, and therefore Loethers occupies an enviable 
position in crossing. 

Fiji : to a certain degree comparable with the Green German New Guinea 
group : its good habits found in many seedlings : canes usually very long and 
thick, but with zigzag joints : eyes sometimes much swollen and cracks not rare. 
When used as father large batches are obtained, in which the seedlings are 
heavy and have little flowering. The transmission of good habit is perhaps 
less than in the group above mentioned, but that of high sugar is greater. 
This is not high in Fiji itself, and even less in the seedlings, but those with 
sufficient sugar are not rare. 

Batjan : as in Lahaina the striped foim is not used, and for the same 
reason. Habit and sugar content largely transmitted, the canes being 
consistently very thin, often weak, but very long : many show the 
peculiar swelling joints of Batjan. Flowering v€U*iable, and many with 
the same susceptibility to disease as the parent : sugar content well trans- 
mitted, mostly good and sometimes high. As father, Batjan comes a little 
behind its descendants S and especially SW 111. For this cane to be 
-of use it must be crossed with thick mothers. 

III. — SUMMABY OF THE RESULTS OBTAINED, 1893-1925. 

This portion of Bannieb’s paper is devoted to the details of the crossing 
work during the whole period, and these are presented in tabular form. 
The Tables are precedeii by short statements concerning them, but it will 
suffice, in the absence of the Tables themselves, merely to refer to the nature 
of the matter dealt with. 

Table I gives, tor each year, the numbers of arrows sown, combinations 
•of parents, combinations used for the first time, successful ones, i.e., where 
at least ten seedlings were obtained, and seedlings planted out. The totals 
for the whole period were : 6884 arrows sown, 2825 different combinations 
used, and 392,871 seedlings planted out. Table II gives, for the period 
1912-1925, an analysis of the same details for each year, separating arti- 
ficial crosses from those obtained by wind or selfing. In Table III, tlie 
combinations of parents are grouped into ten divisions as follows : tropical 
canes only, ennobling Chunnee, twice ennobling Chunnee, thrice ennobling 
Chunnee, twice ennobling Glagah, thrice ennobling Glagah, four times 
•ennobling Glagah, combinations between ennobled Chunnee and ennobled 
Glagah, Saecharum sinense, and others. 

Table IV gives the details of the various combinations used m each year, 
.and the results obtained in each combination : numbers of arrows harvested, 
eeedlings planted out, selected at the end of the first year, at the end of the 
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second year, and at the end of the third year, i.e., added to the POJ collection. 
This Table, of course, covers many pages (62), and practically forms a diary, 
year by year, of the crossing work of the Pasoeroean station. Table V has 
already been referred to, as containing details of the complete POJ collection, 
with their immediate parentage, and those which are still in the collection 
at Pasoeroean. Table VJ contains curves of the various combinations for 
the whole period ; tropical canes only, Chunnee ennobling, Glagah ennobling, 
and others. In the latter, are included combinations between Chunnee and 
Glagah seedlings, the ennobling of Saccharum sinenae^ and again others ; 
this curve is nowhere high. The diagram gives a clear idea of the stage of 
development at any period. Thus, in 1925, the crossing programme included 
about 76 per cent, of Glagah ennobling, 8 per cent, of crosses between tropical 
canes only, and 17 per cent, of “ others,” as defined above. This proportion 
has been practically imaltered since 1918, although a small amotmt of Chunnee 
crossing was done at intervals. q ^ g 

Notes on some British West Indian Sugar Crops 

of 1926. 

By Sir FRANCIS WATTS. K.C.M Q.. D.Sc. 


As during recent years appreciable efforts have been made to increase 
the output of sugar in the British West Indies by attention to the cultivation 
of the crop, by the use of new and improved varieties of canes, and by the 
employment of up-to-date machinery, it may be of interest to review 
briefly the results of reaping the crop of 1926 in the principal islands. 

Trinidad. 

The crop reaped in Trinidad in 1926 was 73,561 tons ; this quantity 
has only once been exceeded, namely, in 1887, when 79,010 tons were pro- 
iluced. From the returns available it ajipears that the crop of 1926 was 
made from 742,881 tons of canes, of which 384,002 tons are reported as 
having been grown on the j)lantations belonging to the factories, while 
358,881 tons were purchased from cane farmers. The production of canes 
for the factories by cane fanners is a striking feature of the industry in 
Trinidad ; nearly one-half of the sugar produced in the island is so grown, 
the cultivation being carried on for the most part by peasants who indi- 
vidually cultivate very small areas. On the average 10-1 tons of canes 
were taken to make one ton of sugar, the amount varying considerably 
in the different factories ; in the best equipped factory it was as low as 
9’ 55 tons. 

For purposes of comparison it may be recorded that the output of sugar 
from the island during the past 21 years has been as follows : — 


Yeai 

Tons, 

Year. 

Ton« 

Year 

Ton*.. 

1926. . 

. .73,661 

1919.. 

. .47,850 

1912.. 

. .40,936 

1926.. 

. .69,629 

1918. . 

. ,46,626 

1911. . 

.‘.46,718 

1924. . 

. .52,046 

1917. . 

. , 70,891 

1910. . 

. .51,950 

1923.. 

..41,619 

1916.. 

..64,231 , 

1909. . 

. .52,972 

1922. . 

. . 59,948 

1915. . 

..58,882 , 

1908.. 

. . 48,933 

1921.. 

..54,933 

1914. . 

..55,488 

1907.. 

. . 50,564 

1920. . 

. . 58,416 1 

1913.. 

..42,331 1 

1906. . 

. . 62,975 


Several causes contributed to the increased output in 1926. In the 
first place the early part of the growing season was, on the favourable ; 

during the latter part, including the reaping season, the weather was how- 
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ever uniisually dry and much difficulty was experienced for want of water, 
there being a pronounced shortage of drinking water both for the peeusantry 
and for the working stock. Towards the latter part of 1926 extensive out- 
breaks of froghopper pest occurred in various parts of the cane growing 
area, being worst in the districts between Caroni and Brechin Castle, the 
middle section of the cane growing area.^ At one time it was feared that 
the crops of some of the estates in this district would practically be destroyed, 
but matters improved somewhat towards the close of the year ; nevertheless 
it is estimated that the crop was reduced by some 60,000 tons of canes on 
the large estates, exclusive of the losses experienced by the cane farmers, 
which must have been considerable. It may be estimated that by the 
ravages of this pest the crop of the island was reduced by somewhere in the 
neighbourhood of 10,000 or 12,000 tons of sugar ; it would seem, therefore, 
that some reason should be assigned for the crop being above, rather than 
below, the average. Some of the increase is probably due to the greater 
attention paid to cultivation and the growing of more suitable varieties 
of canes, while a slight increase comes from the larger output of farmers’ 
canes ; but there is another source of increased supply that deserves mention. 
Owing to the low price of cacao, the cacao trees over considerable areas have 
been cut down and the land planted to sugar cane ; at the same time certain 
new areas have been opened up and planted with sugar canes. Thus a 
considerable area of new land was brought under cane cultivation. About 
two and a half per cent, of the increase, oi some 2000 tons of sugar, appears 
to have been derived from increased extraction of sugar from the canes, 
due, it may be claimed to the better working of the factories rather than 
to any improvement in the quality of the canes themselves, for, as will be 
stated later, the drought and the froghopper pest tended to lower the quality 
of the canes and rendered the making of sugar difficult at times. 

The sugar crop at TVinidad is made in 12 factories, whose output during 
the past season ranged from 960 to 29,365 tons of sugar. Much attention 
has been given in recent years to the improvement of the machinery in the 
majority of these factories, until now the work of the largest, the Usine Ste. 
JMadeleine, compares favourably with that of the large and up-to-date fac- 
tories of Cuba, Porto Kico and Java, and is not far behind that of the best 
Hawaiian factories. It sets a local standard to which other factories are 
endeavouring to approximate. In this connexion the following abstract 
of the work done by this factory and by five others may be of interest. 

Crop reaped lu 192H. Ste. M. A. B. C. D. E. 

Tons cane per ton sugar 9‘66. . 9*66. . 10-78. . 9-61. . 11*36. . 10-70 

Cane — Sucrose per cent 12-27. . 12*24. .11*72. . 12*24. . 11-96. . — 

„ Fibre „ 14-64. . 12-33. .16-64. . 12-26. . — - . . — 

Bagasse — Sucrose per cent 2*11. . 3*70. . 3-98. . 3-84. . — . . — 

„ Fibre „ 48-84. .44-82. .46-61. .47*23. . -- ..46-97 

„ Moisture „ 47-22. ,49-67. .49-12. .46-41. . — ..62*63 

Sucrose in juice per 100 Sucrose in 

cane .' 94-96. .91-68. .89-72. . ■— .. 84*08 .. 84-93 

Sucrose in sugar per 100 sucrose in 

juice 88-42. . 86-90. . 84-16. . 81-88. . 83*61 . . 77*21 

Coml. sugar per 100 sucrose in juice. . 92*22. .90-62. .87-82. . — .. — .. — 

Coml. sugar per 100 sucrose in cane.... 87-47. . 83-01 .. 79*10. . 86*81 . . — . . — 

Purity final molasses 32-18. .31-34. .37*32. .29*84. . — .. — 

The mills at the Ste. Madeleine factory are equipped with revolving 
oane knives and with Searby shredders, in addition to “ crusher ” rolls 
followed by four sets of 3-roller mills. 

* Soe 1W25, p. ft85; p 78. 
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These six factories turned out 75 per cent, of the island’s crop in 1926 
and thus fairly represent the general work of the colony. 

Owing to the drought which occurred towards the end of the growing 
season and the injury done to the canes by the attacks of froghoppers, the 
purity of the juice at many of the factories fell off to a marked extent towards 
the close of the grinding season, and at times difficulty was experienced in 
the manufacturing processes. This is a point to be borne in mind when 
considering the above figures. The impaired condition of the juice led to 
an increase in the ash constituents of the juice which further increased the 
difficulties of manufacture. 

During the year 1925-26 most of the estates gave much attention to 
the cultivation of their canes, and it may fairly be claimed that steady 
improvement has resulted ; the canes are now, on the whole, kept much 
freer from weeds than was formerly the case, and better cultivation and 
draining are evident. Special attention has been given to the use of imple- 
ments and motor tractors in the work of cultivation ; steam ploughing 
and harrowing are largely practised, and extensive use is made of motnr 
tractors, particularly on the estates of the Ste. Madeleine Company. This 
Company has found the Holt tractors siiitable for a good deal of its work, 
but experience shows that for the cult ivation of the heavy land it is necessary 
to have recourse to the 10-toii tractors, for much of the land is too heavy 
to be successfully handled by the 5-ton type. Recently a 60 h.p. Best 
tractor, made by the amalgamated Holt and Best Companies, has been 
introduced with satisfactory results. 

Extensive experiments have been undertaken with vaiious cultivating 
implements, including the Killifer types of sub-soilers, knifers and culti- 
vators, while graders art' being used to advantage. 

Enquiry is made for a motor-hauled implement for forming the deep 
drains which are nece.'-sary for tlie removal of the storm water and the 
aeration of the land ; \l}^ to the ])resent the ideal implement has not been 
found, but the search is bt'iiig furtlier prosecuted. 

It is worth noting lliat questions relating to the best methods of cul- 
tivating and handling the soil are now receiving much intelligent attention 
in Trinidad, and there is a jirospoct of good results accruing in the way of 
increased crops and reduced costs. 

Mucli attention is also being given to the increased production of farm- 
yard manure and the growing of cover crops to keep down the weeds and, 
to sei’ve as green dressings. Experiments are in })rogress in the production 
of farmyard manure from tlie use of bush and rougliage, together with 
cane tops, by the Adcu process ; and a very considerable quantity of farm- 
yard manme is also being made by what is known as the Mauritius process, 
which consists in giving a limited number of cattle a far larger quantity 
of fodder and roughage than is demanded by their actual food requirements, 
the object being to make use of the bacteria of their excreta to cause the 
decomposition of a relatively large quantity of material. The fodder and 
roughage is cut up by means of appropriate chaff-cutters and fed to the 
animals in large quantities and after being under the animals for a short 
time this material including their droppings is stored in large pits, under 
cover, where fermentation rapidly takes place, care being taken to maintain 
the proper moisture of the heaps by the addition of water, if necessary. 
By this method the quantity of farmyard manure produced by a given 
number of animals can be increased fom* or five-fold and resulting manure 
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18 of ©xoeUent quality. Tt is anticipated that this method will help to solve 
some of the problems of manuring and maintaining in good tilth the heavy 
lands on which much of the cane crop is grown. The importance of this 
in Trinidad is considerable, for here reliance is placed on the successful 
production of ratoons, which necessitates the maintenance of the soil in a 
good state of tilth. 

Attention is being directed to the question of finding the most suitable 
variety of cane for cultivation in the island ; there appears to be a consensus 
of opinion that the variety BH 10*12 is, on the whole, the most usefu 
variety so far available. It grows well both as plants and ratoons, the 
juice being rich in sucrose and of good purity. The variety SC 12-4 is also 
attracting favourable attention and is likely to be grown on a considerable 
scale. Uba cane is extensively grown on poor lands in order to meet the 
difficulties which they present : it is thought that the use of this can© may 
enable such land to be brought into such better order as to permit, in the near 
future, of the cultivation on them of canes of better type. ITba cane suffers 
from the disability that it does not shed its trash and, as it is a thin cane 
growing in dense clumps, it is not possible to cut it imtil the trash has been 
got rid of by burning. It is a fibrous can© from which the juice is not readily 
extracted, but this difficulty has been to a large extent overcome by the use 
of Searby and other kinds of shredders and the us© of an adequate quantity 

of maceration water. The cultivation of Uba cane on the part of cane- 

farmers is discouraged. There are certain thin canes of a similar hardy 
character to the Uba which have the advantage that they shed their trash ; 
these are being experimented with in the hope that they may prove as useful 
as Uba for the special purpose of dealing with difficult land, and, at the 
same time, may be cut without burning. 

Barbados. 

The sugar crop of Barbados in 1926 is given in returns provisionally 
obtained as ; — 

Sugar 46,856 tons. 

Fancy molasses 62,647 puncheons 

Choice molasses 6,393 puncheons 

A crop not differing maijcedly in quantity from that of the previous year. 
The weather conditions were not entirely favourable for the production 
of a large crop, for, while the rainfall of the latter half of 1925 was good, 
the early part of 1926 was extremely dry, the reaping season from February 
to June being on© of the driest on record. In consecjuence of this the return 
of the juice from the canes and the purity of the juice were below normal, 
so that in many cases the number of tons of cane taken to make a ton of 
sugar was higher than it should have been, though this was not uniformly 
the case. 

A striking feature of the sugar industry of Barbados is the manufacture 
of a considerable portion of the crop into syrup, as will be seen fi*om the 
figures relating to the crop given above. This featiure exercises a mark©<l 
infiuence on the industry. In some instances this syrup is manufactured 
in the boiling houses, or factories, adapted to the muscovado process, to 
which are attached* mills of low power (for the most part 3-roller sets only, 
often driven by windmills) and consequently effecting but poor recovery 
of juice. In other instances syrup is mad© at the factories where 6 or 8-roller 
sets of mills are in operation. 

. The factories, in addition to grinding canes from the estates with which 
they are associated, purchase the canes from neighbouring estates the owners 
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of which are guided in their determination to sell by the prospects of the 
market for syrup ; consequently the factories, in order to obtain a full supply 
of cane, are obliged to offer the highest possible prices, for if what is thought 
to be too low a price is offered for the canes the owner has the alternative 
of converting them into syrup. 

The sugar crop of Barbados is manufactured in a number of factories 
of comparatively small size. The following figures taken from the returns 
of two of the best equipped of these factories will permit of comparison 
being made with the work of factories in other islands : — 


Total sugar mcuie 


Factoiy A 

4283 tons . . 

Factory B. 
3412 tons 

Tons cane per ton sugar 


. . . 8-52 

8-88 

Canes — Sucrose per cent 


13-26 . . 

13-63 

„ Fibre „ 


.... 14-10 

12-48 

Bagasse — Sucrose per cent 


2-41 

6-08 

„ Fibre „ .... 


. .. 61-13 .. 

44-84 

„ Moisture „ .... 


. .. 45-84 

48-59 

Sucrose in juice per 1(K) sucrose in 

cane 

.... 94-99 

89-69 

„ sugar 

juice . . . 

87-68 

88-19 

Coml. sugar 96” „ „ 

juice . . 

. .. 9,3-18 

91-82 

*9 99 9 ^ 99 

cane 

. . . 8S-.50 

82-33 

Purity final molasses 


36-93 

30-17 


Factory A is (.‘(juipjx'd with a pair ul splitting, or crushing rolls followed 
by four 3 -roller sets of mills and is thus a 14-roller mill ; in addition there 
is a set of cane knives at the top of the cane carrier. Factory B has a pair 
of splitting rolls follow^od bv two 3-roller sets of mills, thus being an 8-roller 
mill. 

Owdng to tlie high state of cultivation in which the fields are maintained, 
the (quality of the canes grown in the colony is good ; this is enhanced by 
two factors, the selection of good varieties of canes from amongst the many 
raised locally, and the fact that over a large part of tlie island there is little 
or no ratooning, so that the mills are supplied wdth an unusually large pro- 
portion of ])lant canes. 

The agriculture of Barbados is of a mixed character to a larger extent 
than is generally recognized, there being a large ]>roduction of other crops, 
mainly food crojis, including yams, sweet potatoes, eddoes and maize, while 
fodder crops, iiu'luding Guinea corn, Imphee and others, are extensively 
grown. This diversification of agriculture is undoubtedly beneficial and 
helps to maintain the excellence of the agriculture of the island. 

During the year the Agricultural Department of the Colony was re- 
organise<l, elaborate ])reparations being made for the creation of a Sugar 
Experiment Station on a largo scale with a view to extending tjie work of 
producing new seedling canes ; in the course of this work special considera- 
tion is to be given to the production of seedling canes of known parentage. 
Questions concerning the cultural reipiirements are also to be extensively 
investigated. 

(To he Continued,) 


“ Scientific research is as old as humanity.’ Its inception is the physical 
satisfaction of humem curiosity. Its ultimate object is that the living plane of 
mankind may be raised, and that the world’s natural resources, mankind’s heritage, 
may be conserved. Those charged with the control of industries to-day are respon- 
sible that their industry by research shcdl add its mite to human progress and to 
materia] conservation.” 


A Fublished iu Oil Fewer. 
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The comparative shortage of sugar which it is predicted in many circles 
will make itself felt about the middle of this year is partly due to the demand 
from the Far East. Inquiries have come from China €uid Japan, and a 
regular business has developed with those markets in Continental refined 
sugar. Japan was the first in the Orient to take to sugar on as large a scale 
as in Europe, and her pojmlation consumes more sugar than China does in 
proportion. To take one example where sugar plays the most important 
part, nowhere in the East are there more sweet-shops, more confectioners 
than there are in Japan ; the habit of eating sweets, both among young and 
old* is univeisal throughout Japan ; and with her ever-growing population 
khe consumption of sugar is bound to increase still more ra])idly in that 
country than in other parts of the Far East. Japan depends for her supply 
of sugar on Formosa (Taiwan) and Java. As in other essential industries, 
she seeks to become independent of foreign sources of supply other than 
her own colonies. Thus, it is not surprising to find Japan doing her utmost 
to extend the cultivation of sugar cane and, where more suitable, sugar 
beet throughout her Empire. Sugar cane is cultivated in the islands of 
Okinawa and Oshima (south of Hondo) ; every effort is being made to promote 
the sugar beet industry in the Hokkaido (northern section of Japan), in Korea, 
Kwantung Province, and Manchuria ; but her greatest success has, so far, 
been in her colony of Formosa. 

The total local production in Japan proper is about 40,000 tons annually. 
Every encouragement is given by the Japanese Government to private 
enterprise, to increase the output ard areas of plantations, particularly in 
the Hokkaido, where there are at present four companies with a total capital 
of £3,000,000 engaged in growing beet. The difficulties of selecting the 
right location combined with the heavy rains at harvesting time aro still 
questions requiring a solution, before the Hokkaido can become an impor- 
tant sugar -producing centre for Japan. The working capacity of these 
Companies in the Hokkaido totals 2300 tons, and 90 tons of refined sugar. 

Korea which is trying to build up a beet sugar industry still im})orts 
most of her sugar from Japan proper, Formosa, and Java. There is only 
one important refinery (Pyongyang sugar refinery), which enjoys practically 
a monopoly. Considerable progress has also been made by the South Man- 
churian Sugar Refining Co., Ltd., established at Mukden. There is no 
doubt that it is but a matter of time before the production of sugar in Man- 
churia will become as important a factor as the ^sugar cane industry in 
Formosa. Particulars of Japanese enterprise in this part of China were 
given in a previous article. 

Not satisfied with the steady progress achieved by her endeavours to 
become independent of foreign sources for supplies of sugar, Japan has 
recently established sugar mills in Java, Sumatra, and other South Sea Islands, 
with the view to encouraging private industry and to encourage emigration. 
Her chief concern, however, is Formosa, whose industry is bound up with 
that of Japan, and is, therefore, being here taken together. The following 
table sliows Japan’s imports of sugar for six years : — 

1921. 1922. 1921 1924. 1925. 1926 

Jail /May. 

& ft & & & & 

Brown sugar. .6,490,000- .6,962,004. .4,800,000. . 6,400,000. . 7,608,000. .2,663,000 
Refined sugar 492,000. . 409,300. . 400,000. . ^ . . — . . — 


78 



Japan’s Sugar Trade. 


The following countries participated in this trade for 1924 : — 

£ £ 


China 17,600 

D.EJ 6,960,000 

Hongkong 21,600 


Philippine Islands.... 393,100 

U.S.A 2,600 

Others 16,200 


£6,400,0000 

The cane sugar from the Philippine Islands is of a poor quality, and is 
mostly used for direct consumption in Japan in a raw state. The Japanese 
are not particular about the kind of sugar they use, as long as it is cheap 
and sweet. There is a large consumption of a dark brown sugar prepared 
from the juice in a primitive manner, which is much lower in price than 
ordinary refined. Most of this quality is made from sugar cane cultivated 
in Japan proper and from that imported from Formosa, practically her 
entire production being shipped to Japan, as the following figures sliow : — 


Area and Production of Cane Sugar in Formosa. 
Acics Tons. 

1924 276,730 .. 472,000 

1926 260,993 .. 479,000 

Shipped to Japan. Other Countnep. 

Tons Value Tons Value. 


1924.. 426,000 .. £12,000,000 .. 25,130 .. £602,000 

1925.. 426,791 .. £10,666,000 .. 

The decrease in area planted with sugar cane in Formosa was due to 
the hesitation on the part of farmers between growing sugar or rice, high 
prices being obtainable for the latter and loss risk nm in growing it, Formosa 
has also developed a profitable export trade in fruits, which is often of 
greater advantage to the agriculturist than is sugar cane. Still the output 
is well maintained, though the acreage under sugar cane tends to decrease 
as the price for rice rises. But it is evident that, wore it not for the powerful 
Government patronage and the preferential treatment accorded to For- 
mosan sugar in Japan, sugar would take a secondary place in her export 
trade, instead of being the largest item, as at present. There are 167 mills 
and refineries in Formosa, 44 of which are of the latest style, 13 improved, 
and 104 old-fashioned. The principal Companies controlling Formosa’s 
sugar industry number 14 with an aggregate capital of £16,600,000. and 
these control the 44 modern plants. Their combined capacity of production 
of various qualities of sugar varies >)etween 670/600,000 tons, and the kinds 
of sugar produced are as follows : Low grades, 86 per cent. ; raw, 7 per 
cent. ; refined, 6^ per cent, ; molasses, 2J per cent. 

Formosa imports on an average 23.000 tons yearly from abroad, chiefly 
from Java, the figures for 1925 being : 21,166 tons, value £468,456. This 
sugar is used for refining locally. The cheaper grades of Formosan sugar 
are exported to China, where quality matters still less than it does in Japem, 
lowness in price being the only consideration. Although the majority of 
the principal Formosan sugar factories are Japanese, plemtationa are not 
under their control. Hence the difficulty of inducing farmers to cultivate 
sugar cane when they sec better and surer prospects in’ rice-growing. The 
subsidy granted to Formosan sugar planters did help to solve matters, which 
is not surprising when, up to the year 1923, it amounted to £1,241,820. 
Quality is a more important question than acreage. This the Japanese 
Government reafizes and through its Sugar Bureau established at Tainan 
carefully watches the progress of the industry. The result has been a decided 
improvement in the quality of Formosan sugar. At one time it used to be 
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a brown concrete sugar used only for direct consumption and not suitable 
for refining. The tendency in Formosa is that in the course of time more 
and more sugar will bo rejSned in the island. Thus, as Formosa turns out 
more and more crystal sugar, a greater proportion of it is being refined > 
which mc^ns a gradual decrease in the importation of Java sugar. In 
this connexion, Formosa’s imports of Java sugar are of interest : — 

£ £ 

1920 1,110,000 1923 444,000 

1921 637,000 1924 384,000 

1922 610,000 I 1926 468,466 

It is, however, unlikely that Formosa will for a long time, if ever, be in a 
position to dispense with supplies from Java, on these grounds ; the average 
yield per acre is smaller than it is in Java and the Formosan cane has a 
Ipwer sugar percentage. These drawbacks are due to irrigation in Formosa 
being inferior ; to plantations not being left in fallow systematically 
as in Java ; and the productive capacity is often abused ; also, wages are higher 
in Formosa than in Java (lOd. against 6d.). The only remedy is improved 
methods of plantation and increase in acreage. Formosa enjoys protection 
to a very large extent in having an assured market and price for her sugar 
in Japan besides a subsidy in the shape of a preferential duty. The present 
duty on sugar is levied in full on sugar imported for direct consumption. 
If the sugar is refined in Japan and used for local consumption in Japan, 
there is a refund.^ All sugar consumed in Japan is liable to a “Consumption” or 
“Excise” tax,® which has made this commodity very expensive in comparison 
with prices in other countries. The wholesale price for refined sugar in Tokyo 
averaged for the past six months £2 per cwt., and the retail price 6d. per lb. 
The consumption tax yielded £7,010,000® in 1925 and is expected to yield 
£7,600,000 in 1926. High prices locally have enabled Japanese refiners to 
make profits from 100 per cent, to 200 per cent. On the other hand, their 
joint retrenchment to maintain prices has not always been successful owing 
to slackening of exports, slump in prices occasioned by the growth of the 
world’s output, the consequent increase in supply, besides a simultemeous 
increase in domestic production. In spite of the increase in consumption, 
recent years have not been entirely pi'ofi table to Japanese refineries ; the 
sugar market in the latter part of 1925 was considered the worst, and it is 


‘ Sugar drawback or retuiid - 

(1) . Ketined sugar, cube sugar, loaf 

sugar, and similar 8ugar-~ 

(a) Under No. 11 Dutch standard 

(&) « 15 

(0 » 18 

(2) . Bock candy sugar— 

(a) Under No. 11 „ „ 


• Sugar Excise— 


(b) 


M 1ft 
18 

(d) „ 21 

(e) at or above 21 




Rate of drawback. 
Yen 2*60 per 13.3| lbs. 
310 „ . 


1 90 
2’40 
2*60 
8*30 
3*60 
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,, 2 ,, 15 ,, ,, .. 6*00 ,, 
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„ 6 above 21 „ „ 9*00 „ 

„ 6 Sugar candy, lump sugar, etc... 10*00 „ 

Molasses 2*00/.300 „ 
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Syrup . 

.£3,338,000 
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...£4,616,000 1 
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1928 .. 

....£6,476,000 

1916 

£2.267,000 
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...£4,039,000 

1924.... 

. . £8,020.000 

. me 

.£2,744,000 
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...£6,496,000 1 

1926.... 

... £7,010,000 

1917 

.£2,982,000 


...£7,290,000 1 

1926.... 

....£7,600,100 

1918 

£3,636,000 

1 1932 
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estimated that in 1926 they sustained a loss of more than £2,000,000, this 
being due to loss on forward contracts. High home prices enable Japanese 
refiners to supply export markets at competitive prices, which without this 
sort of assistance they would hardly be able to do. Japan’s trade in sugar 
in China, particularly in the Yangtze Valley, is considerable. Her exports 
there of refined sugar during the last 16 years were the following : - 



£ 


£ 


£ 

1910 

610,000 

1916.. 

1,640,000 

1922. . 

1,910,000 

1911 

679,000 

1917.. 

2,616,000 

1923. . 

1,474,000 

1912 

848,000 

1918.. 

2,326,000 

1924. . 

2,900,000 

1913 

. . 1,600,000 

1919.. 

2,162,000 

1925. . 

3,214,000 

1914 

. . 1,230,000 

1920. . 

3,069,000 

1926. . 

1,976,000 

1916 

.. 1,180,000 

1921.. 

1,680,000 

(Jan. /August) 


Most of the refined sugar Jaj)an exports is shipped to China ; boycotts 
wliich the Chinese use as an effective weapon when wishing to show their 
displeasure with one nation or another — and Japan is more often than 
not the one against whom the Chinese have, ever since the “21 Demands ” 
organized boycotts — do not affect sales of such staple commodities as sugar, 
as they bear no marks. The following table shows the destinations and 
quantities of refined sugar exported by Japan during the first half of 1926 
and 1926; also for the whole of 1923, 1924, and 1926 : — 

Fiusi Six Momhs. 

IHiti l»2r) 1924 
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China 

. 62,784 

1,320,000 

50,902 

1,213,000 

47,'^10 

1,228,000 

Kwantung 

. 4,700 

97,000 

5,058 

123,000 

2,118 

69,000 

Asiatic Russia . . . 

696 

14,246 

— 

— 

8 

333,000 

Other countries . 

60 

1,088 

140 

35,420 

— 
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Total 

. 68,230 

1,432,334 

66,100 

1,375,420 

49,836 

1,620,000 
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China 

. 129,465 

2.929,730 

106,890 

2,733,634 

68,458 

1,368,000 

Kwantung 

. 11,306 

214,617 

6,880 

158,530 

3,896 

88,190 

Asiatic Russia. . . 

. 1,234 

26,468 

194 

6,803 

13 

366 

Others 

140 

3,185 

50 

1,033 

780 

17,454 

Total 

.142,146 

3,214,000 

112,044 

2,900.000 

63,147 

1,474,000 


Japan's refining industry has made considerable proorress. There are 
now thirteen refineries in Japan jiroper, run by seven Companies which 
between them possess a paid-up capital of £14,500,000, The principal ones 
are : Dai Nippon Sugar Refining Co., Ltd., 6 mills : Taiwan Sugar Refining 
Co., Ltd., 2 mills : Meiji Sugar Refining Co., Ltd., 2 mills. The maximum 
production of these 13 mills, working on an average of 300 days in the year, 
is now 489,000 tons. The largest of the oversea buyers for Japanese refineries 
are the Mitsui Bussan Kaisha, Suzuki & Co., Ltd., and Mitsubishi Shoji 
Kaisha, all of which have offices in London, New York, and in most capitals. 

In conclusion, it would be just as well to watch Japan’s activities ; 
merchants should not overlook the Japanese market when making offers, 
as it is worth catering for, and is an ever-growing consumer of sugar. 
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Direct Current Variable Speed Electric Drives lor 
Mills, and their Advantages. 

By WILLIAM F. ABXNDROTH. S.K., AB8O0iat« A.I.S.K.. New York. 

In the November, 1926, issue of this Journal^ Mr. L. B, Whitakeb^ 
A.M.I.E.E., of Jamaica, called attention to the rather casual way in which 
the use of electricity has developed in the raw sugar industry, with par- 
ticular reference to the driving of the mills. We agree with Mr. Whitakbb 
in much of his comment. Our experience shows that the development of 
the electrification of the grinding mill has been the adaptation of standard 
apparatus as used in other industries, rather than the thoughtful develop- 
ment of a system for the exclusive use of driving sugar mills. This fact 
was true, also, of the earlier applications of electric drive to all other indus- 
tries. 

The subject of correct engineering has received thoughtful study by 
many of the sugar mill engineers, many of whom feel that the location and 
sporadic financial depressions of the sugar industry have been the reasons 
for the large electrical companies of the world not closely following tlie 
matter. 

It is rapidly being brought to the front in several sugar-producing 
coimtries of the world, that the efficiency of the grinding, both in regard 
to capacity euid extraction, is a function of the individual mills, For this 
reason, the necessity of a reliable drive, having easily adjustable speed 
characteristics, has recently come into prominence. 

It is true that variable speed may be obtained with the use of A.C. 
motors, but only by considerable loss of efficiency cither in secondary resisters 
of woimd rotor motors, or in reduction of speed of steam turbines when 
operating on varying frequency. Alternating current motors have been 
developed for special ptirposes, but these motors are not applicable to the 
sugar mill. The A.C. motor of the brush shifting type is not suitable for 
the heavy loads and slow speeds required by the sugar mill, and further 
the range of satisfactory speed variation is limited. The single field cascade 
motor type of control is only applicable when the motors divide the load 
mechanically, as for example, in railway locomotives, or two motors on a 
single stand of rolls. If the motors do not divide the load equally, they will 
not operate satisfactorily. It is a well-known fact that each of the mills 
in a train of a cane-grinding unit has its own individual characteristics, 
due to roller surface, settings and fittings. Consequently, this application 
is unsuited for the service. 

With all of the above in mind, engineers concerned naturally turned 
to direct current ; and this is not a retrograde dtep. The D.C. motor is 
coming into wider use each year, for it is inherently a motor whose speed 
may be adjusted without material loss or much trouble. At the present 
time, D.C. is replacing A.C. in passenger elevator service, mine hoists, 
machine tools, ship control, steel mills, rubber factories, and particularly 
in the paper industry. All of these applications have been brought about 
on accoimt of the inherent ease of speed control, with the retention of rela- 
tively high efdciencies. All industries requiring adjustable speed motor 
drive are seriously looking towards the D.C. motor as the only means of 
obtaining the desired results. 

As to power generation, it is just as easy to obtain D.C. by use of tur- 
bines, as it is A.C. The high speed turbine, geared to a moderate speed 
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D.C. generator, is common practice in all industries. The advantages of 
the high speed turbine and the slow speed commutator are thus maintained. 
The modem generated tooth type of reduction gear is a proved and highly 
efficient mechanism which will give no trouble. D.C. and A.C. generators 
have been successfully coupled to the same turbine, so this offers no problem. 
One of the largest power houses in New York is at present driving through 
a high pressure turbine the main A.C. generator, the house auxiliary gene- 
rator, and two exciters. The result is extreme simplicity as to steam and 
electrical control. If necessary, the A.C. and D.C. systems may be tied 
together by means of a motor generator, but this is unlikely to be required. 

The cost of copper is a small item in the milling plant. The labour 
costs of wiring are generally in excess of the cost of copper. The labour 
item will vary almost directly with the number of conductors. Hence the 
labour charges for 2 -wire D.C. will be approximately two -thirds of that for 
3-phase A.C. With identical A.C. and D.C. voltages, the actual cost of 
copper and labour for wiring will be approximately the same, but providing 
600-volts D.C. is used versus 440-volt8, 3-phase A.C., then the former will 
actually be cheaper than the latter. As to the relation of copper costs 
versus motor generators, why use a motor generator with an efficiency of 
approximately 85 per cent., when the copper losses may be less than 5 per 
cent. ; and further, why add the motor required to drive the D.C. generator ? 

Mr. Whitaker mentions that there are many methods for correcting 
the power factor. We know of only two methods, namely, the synchronous 
condenser €uid the static condenser. The question of economic value of 
power factor correction will usually only apply to the uncorrected power 
factor less than 86 per cent., and usually it does not enter into a properly 
designed system where the induction motors are of medium sizes, have 
relatively high speeds, and are fully loaded. These motors will have a power 
factor of between 86 and 92 per cent, at full load, and 80 to 91 per cent, 
at three-quarter load ; and may be corrected, if required, by a moderate 
installation of static condensers. In many cases, power factor correction 
cannot be economically justified if the motors cure properly applied. 

Standard turbines generally have their most efficient operating point 
at 80 per cent, of rated load. Occasionally, the most efficient point is at 
full load rating. Would it not be better to have only one prime mover 
supply all power requirements to a factory, and have this unit properly 
designed to operate at its most economical point rather than have a multi- 
plicity of units at varying loads and frequencies with varying steam econo- 
mies ? In turbine capacities of such sizes as are in general use in sugeu* 
factories, a large imit, even if partially loaded, will have as good, or better, 
economy than a small vinit carrying the same load. 

It will be foimd that by proper design and layout of the sugar factory, 
taking into account location of boilers, boiling house and generator house, 
an arrangement may be made which will result in very high steam economy 
when using the all-electric system of drive. Practically all of the steam 
will go directly through the turbines and to the boiling house. Tlie steam 
will be without oil. The piping is simple. The use of various steam engines 
complicates the piping, and, of necessity, there is oil in the exhaust. 

In view of information received by the writer from some of the sugar 
producing countries, notably Java and Hawaii, it is evident that individual 
drive of the mills is warranted. This drive makes possible the flexibility 
to grind at rates which will give greatest capacity with ma.;|^num extraction. 
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Therefore, with all of the foregoing in mind, the D.C. drive was selected 
and then developed to its present high state of efficiency, adaptability and 
flexibility for the sugar mill. 

Mr. Whitaker’s remarks were very pertinent, timely, and to the point. 
They serve to illustrate opinions probably held by many engineers. We 
are grateful that he has given us the opportunity to present this discussion 
on behalf of the use of direct current. 


Content of Fusel Oil and £therial Salts in 
Demerara Rum. 

By MAURICB BIRD B S. 

During a recent discussion at a special meeting of the Jamaica Imperial 
Association, Rum and Sugar Committee, anent the stabilizing of Jamaica 
rum prices, the statement was made, that, by the omission of certain acids, 
it is possible to get a rum near to Demerara rum without the decided flavour 
of Jamaica rum. In this connexion it should be of interest to record some 
experiences that throw considerable light on the constitution of Demerara 
rum as affecting the consumer. 

About 16 years ago the New Colonial Co., since in liquidation, re- 
quested me to go into the separation of fusel oil, as a by-product in the 
manufacture of rum, as they were offered a good price for all they could 
produce. But to my surprise I could find little more than a trace of fusel 
oil that had been formed during the fermentation of the “ wash” used to make 
rum. At fir’s! I thought that this was due to deficient laboratory methods 
of testing, but subsequently most up-to-date methods with the use of special 
apparatus failed to detect the presence of appreciable quantities of this 
constituent. Later, in discussing the matter with the late Sir John Harbi- 
SON, he told me that owing to the high temperatures in Demerara, and the 
consequent rajnd fermentation, little or no fusel oil could be expected to 
form, though in Jamaica, with its cooler climate, the fermentation was 
slower and appreciable quantities of fusel oil were produced in the manufac- 
ture of rum. 

Again, it was formerly believed that an imadulterated Demerara rum 
would always contain 50, or more, parts of etherial salts (esters) per 100,000 
parts of alcohol ; but, having occaaion some years ago to examine large 
quantities of rum, produced in various parts of this Colony, in respect of 
this constituent, 1 found the bulk of it to contain less than 50 parts of ethers 
per 100,000 of alcohol, and my results were endorsed by those of other chemists. 

Since there can be little doubt that a high ether content is injurious 
to health, and that fusel oil must be considered as, at least, a mild poison, 
I would offer the suggestion that the comparatively low content of the 
former, and the almost total absence of the latter, in Demerara rum indi- 
cates a spirit of peculiar purity and freedom from obnoxious ingredients, 
as it comes from the still. 

“ Plasmochin” (Bayer & Co,), the new malaria remedy is believed to operate on 
the parasites on the same principle as salvarsan, and is estimated to be ten times 
more effective than quinine.’ Reports which have come to London on this remedy 
from the West Indies and elsewhere are very favourable, cures of persistent forms 
of the disease having been testified. 
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Nanji's Paper Pulp Process. 

Attention is directed to a process of great possible interest in the sugar 
.ndustry for the production of paper pulp from bagasse and certain other 
waste vegetable materials. It is the result of researches carried out by 
Dr. D. R. Nanjt, M.Sc., F.I.C., until recently Lecturer in the Department 
of Biochemistry of the University of Birmingham, and author of several 
papers which have been noticed in our columns.^ 

Dr. Nan.ti points out that this process differs in principle from the 
methods hitherto proposed for the production of jiaper pulp from such 
material as bagasse and found impossible of economic operation. In the 
processes of digesting the bagasse hitherto attempted for the production 
of a pulp from bagasse suitable for manufacturing paper, coloured sub- 
stances formed during heating. These stained the pulp, which in consequence 
became very difficult and costly to bleach commercially. But in the new 
process the formation of such colouring matter is avoided, a different prin- 
ciple being adopted in the digestion of the pulp from the crude material. 
As the result, it is found that the process promised to develop into a techni- 
cally successful proposition. 

The process is one of general applicability, and requires only one hour 
for the complete resolution of the cellulose material compared with 4 to 20 
hours’ digestion as in present-day methods. Yield of the dry pulp is 40 
per cent, of the weight of the air-dry bagasse, its minimum market value 
being estimated to be £16 to £20 per ton. 

A bagasse pulp is now produced which is very white, and extremely 
strong. It forms tough, dense sheets with a good rattle. Experts have 
confidently expressed the opinion that the pulp would be suitable by itself 
for the manufacture of best grades, as notepaper, but that it would probably 
find its most important af)plication as an addition to mechanical wood pulp 
for the production of newspaper. 

Dr. Nan, 71 has filed patents in the United Kingdom and every cane 
sugar-producing ( oimtry in the world. His invention appears to be a propo- 
sition of jiarticular value in those countries which have an excess of bagasse 
awaiting profitable utilization. The proposal is that estates should sell 
their residue to a local organization operating a central factory for the 
production of the “ half -stuff during the inter-crop, this unbleached material 
being shipped to the mainland for finishing in pulp factories. Alternatively, 
however it might be found more practicable to bleach the half -stuff on the 
spot, shipping this product directly to paper factories in London. New York, 
or other centres 

This proposition may have some bearing on the production of alcohol 
in cane growing countries. It is argued by some that in certain countries 
the proposition to produce fuel alcohol dii'ectly from cane juice may be an 
economical one especially where there is over-protluction of cane. If 
such a scheme appears feasible it should be more so in conjunction with 
a process such as Dr. Nanji’s for economically utilizing the by-product 
fagasse obtained in the crushing.* 

The largest beet molasses desugarizing plant in the world is situated at Johns- 
town, Color^o, this belonging to the G. W. Sugar Company. Its rated capacity 
isjlOO tons of molasses per day, or 250,000 bags (25,000,000 lbs.) of white granulated 
sugar per annum. About 140 men will be employed throughout the year. The 
** refinery ” is almost completely electrified. 

^ I.S.J., 1921, H44; 1922, 216, 4»9, 6U8 ; 1925, ft2, :^90 ; 1926, 617 
* Tho4e desirous of looking into the process can obtain samples, cost data t iid other par- 
ticulars 1^ writing to: The Sugar Manufacturers’ Supply Co., Ltd., 2, sC^Dunstan’s HU), 
London, E.C.3. 
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Uniformity of Methods in Sutfar Beet Analysis. 

By A. W. LINO. B So.. ND.A. (University of Bristol). 

Probably no agricultural crop has been taken up by feirmers in this 
country with so much enthusiasm as sugar beet, and from comparatively 
small localized areas in the Eastern Counties the growing of beet has spread 
rapidly westwards. It was formerly thought that beet growing could only 
be carried out with a reasonable degree of success in those parts of this 
country where conditions of soil and chmate approximate nearest to those 
foimd on the Continent, but with the gradual increase of the acreage of land 
under this crop in the West of England it has been found that sugar beet 
will grow equally as well, if not better, where wetter and warmer conditions 
prevail. 

This increase in the acreage of land under beet has naturally led to 
many analyses of beet being made annually. Analysis of sugar beet is not 
confined to factory chemists, for many other chemists, such as those whose 
duty it is to advise farmers as to the best manurial treatment of their crops, 
and those responsible for experimental work, as well also as research workers, 
have to undertake tests of this type. In view of this large band of workers 
in one common held, it appears essential that uniformity of methods in 
sampling and analysis should be observed amongst those concerned in order 
that the results may be comparable. 

In the past many different methods of sampling and analysis have 
been used with the result that grave discrepancies have been discovered 
when one set of figures has been compared with another, both obtained 
from the same field or same sample of beet. It is realized that differences 
in sugar content are possible in what appear to be precisely similar batches 
of beet, as there are so many factors operating ; but these errors can, to 
a very large extent, be eliminated if similar methods of sampling are adopted 
and the analytical technique is strictly standardized. 

Sugar beet sampling and examination naturally falls under three 
headings : (1) Field sampling — from experimental plots, etc. ; (2) labora- 
tory sampling, and (3) sugar estimation. 

(1) Field Sampling. 

It is not 8 U 1 uncommon occurrence to receive at the laboratory three 
or four roots for sugar determination, as representative of a whole field. 
Such a proposition is, of course, useless and it is recommended that where 
a representative sample of beet is required from a field or experimental 
plot, the field or plot be sampled at regular intervals, every .^th beet being 
taken, the minimiim being 26 roots, the position of the j^th to be left to the 
individual concerned. Whilst a minimum of 25 is suggested, obviously 
a larger number is much more desirable, but this is not always possible 
owing to high freightages, etc. The roots for sugar determination should 
be sent to the laboratory in exactly the same condition as they are sent 
to the factory, namely “ topped,” and as clean as possible. 

(2) Labobatoby Sampling. 

On arrival at the laboratory the percentage of dirt is determined by 
the usual method of washing and weighing. In order to obtain the sample 
of pulp or “ brie ” for the stigar determination, the whole of the 26 roots 
should be used. It is a common practice in some places to pick out 10 or 
even less beets for this purpose, but one rather* doubts the accuracy of this 
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method ; in fact, as in the case of field sampling, 25 are recommended as a 
nmnimiiTn and where possible 50 should be used. 

The quickest, cleanest and most accurate way of obtaining the pulp is 
by means of a rapidly revolving (1000 r.p.m.) circular saw of about 1/1 6th in. 
in thickness, driven so that it is rotating away from the beet and not towards 
it. The crown of the beet is presented to the saw. which is run through 
the centre of the beet lengthwise from crown to tail, the resulting fine powder 
pulp being collected in a hopper imdemeath the saw. Each of the 25 beets 
should be treated in this way so that a composite sample is obtained in the 
hopper below. 

In some laboratories, for a number of reasons, the circular saw method 
is not practicable, and in these cases the following method is recommended ; 
The beet is cut in half lengthwise, and a thin slice is pared off the exposed 
surface of one half ; the slice is minced up as finely as possible in an ordinary 
mincing machine, the whole batch of beet in the sample being treated in 
this manner whereby the composite sample of pulp is obtained. It must, 
however, be pointed out with this method that the pulp is very much coarser 
than that obtained by the circular saw, and that in consequence it is necessary 
to adopt different means for extracting the sucrose in the pulp. Where 
the pulp has been obtained by the circular saw method the Kruger cold 
water extraction process has been fotmd to give quite accurate results, 
whereas with the coarser pulp complete extraction by this method is not 
an easy matter, for wlxich reason the Pellet hot water process is advised. 

(3) Sugar Estimation. 

(а) Kruger cold water process (to be used in conjunction with the circular 
saw method for obtcuning the pulp). — ^This method is fully described in 
“ A Handbook of Sugar Analysis,’* by C. A. Browne, and briefly is as follows : 
The pulp is transferred from the hopper of the saw to a beaker and thoroughly 
mixed by stirring for a minute. Approximately 26 grms. of the mixed 
pulp are weighed out on counter-poised “ onion ” papers. (The exeict 
quantity of pulp to take depends upon the calibration of the Kriiger pipette 
in use and this must be determined by previous trial.) The pulp and paper 
are placed in the metal capsule or beaker, and roughly 3 c.c. to every 1 grm. 
of pulp (i.e., 78 c.c.) of dilute lead sub-acetate solution — 7 to 9 volumes 
of water and 1 volume of lead acetate — are added by means of the automatic 
pipette. After mixing the pulp and “ lead water ” the beaker is allowed 
to stand for at least 20 mins, with repeated stirring. Then the contents 
of the beaker are finally stirred, filtered and polarized in a 200 mm. tube. 

(б) Pellet hot water process (to be used always where the pulp is coarse). — 
This process is also described in detail in Browne’s “Handbook,” the general 
details of the method being : Thoroughly mix by stirring the composite 
sample of pulp. Weigh out 26 grms. of the mixed material and transfer 
by washing into a Kohlrausch wide mouth flask graduated at 200-6 c.c. 
Add sufficient lead sub-acetate solution (5 to 7 c.c.) until no further precipi- 
tate appears by the “ streak ” methoil, aiming to avoid an excess of the 
solution. Fill the flask to within an inch of the mark with hot water, and 
immerse it in a water-bath at from 80-85^ 0. for half an hour, shaking during 
this period at intervals to disengage the air bubbles. 

At the end of half an hour remove the flask from the water-bath, and 
allow it to cool down to a standaurd temperature of 20° C. ^ Add a few drops 
of ether to break the foam, complete the volume ; ’fhix thoroughly. 
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and filter. If the filtrate is not clear, a drop of glacial eicetic acid may be 
added to clarify. Polarize in a 200 mm. tube at 20® C. and multiply the 
reading so obtained by 2 for the percentage of sucrose in the beet. 

In conclusion, it may be added that the above methods have now been 
adopted by the Agricultural Education Association through its Sugar Beet 
Analysis Sub -Committee, of which the writer is Convener. 


Conferences on the Cultivation and Manuring 
of Sugar Beet. 

Lord Clinton acted as Chairman at a conference at the Kothamsted 
Exx>erimental Station on the growing of sugar beet and the Right. Hon. 
E. G. Prbtyman at one taking place at Ipswich, under the auspices of the 
Suffolk branches of the N.F.U., the Suffolk Chamber of Agriculture, and 
the Agricultural Committee of the County Council. Following is a summary 
of the most important contributions made by speakers. 

Rothamsted. 

Mr. J. M. VAN Bommel van Vloten, of Holland, remarked that seed 
trials had shown not only the quality of the varieties tested, but the percen- 
tage of bolters and the suitability of certain varieties for certain soils. Other 
series of experiments dealing with the spacing of rows indicated definitely 
that narrow spacing (the rows separated by no more than 14 or 16 ins., 
plants 8 ins. apart, and eight plants to the sq. yd.) gave the highest yield. 
It followed that the English practice of spacing rows about 24 ins. apart 
was wasteful ; the larger individual plants that resulted had a lowered 
sugar-content, while the yield, both of roots and of sugar, per acre was 
below the maximum. The speaker emphasized that whereas the farmer’s 
aim was a high yield of sugar per acre, manufacturing costs were least with 
a high-quality beet, not only because a greater weight of sugar was obtained 
from a given quantity of roots, but because the impurities of low-quality 
beet hindered the extraction and refining of the sugar. For this reason, 
and since the farmer would normally try by heavy manuring to grow n large 
crop at the expense of cjuality, it was worth the factory’s while to offer a 
better rate for the higher ]:>ercentages of sugar. Yet in England the farmer 
received 64s. per ton for a 16*5 per cent, sugar content (3s. 4<i. for each 
percentage imit), and only 2s.6d. extra for each additional per cent, of sugar. 

Mr. T. G. Fowler, commercial manager of 0antley factory, remarked 
that it was to the factory’s advantage to raise the quality of the beet and 
make growing profitable to the farmer, by offering reliable information and 
reserving the right to supply seed of known value. The farmer for his part 
could do a great deal to assist the factory in maintaining regular, efficient 
running at full capacity, keeping to the terms of his contract insteckd of 
delivering all his beet at the time when it contained most sugar. In his 
-experience, suppliers were far too careless in gathering the roots and cleaning 
them before delivery. Badly topped roots which would sprout in store, 
with consequent loss of sugar, weeds and “ bolters ” that would choke 
the slicing knives, and stones, to the extent in his factory alone of 1^ tons 
a .day, these were not only so much dead loss, but caused further trouble 
and inefficiency in the extraction processes. In this country, where the 
sugar content was generally high, the average yield was far too low on most 
farms , indeed, unless it could be raised from tons per acre to at least 
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10 or 12 tons, the industry would not survive the removal of the subsidy. 
Reckoning on average weight of only 16 oz. per root instead of the usual 
20 oz., a full stand of eight plants per sq. yd. (say 9 ins. between plants in 
rows 18 ins. apart) would yield a crop of 17 tons. With care and good 
machinery 18 ins. was perfectly practicable. He advised farmers to get 
together and purchase proper beet cultivators, drills, lifters, and so on between 
them. It was in cultivation rather than in manuring that the average 
farmer went wrong : carrying out the operations carefully at the right 
time would give an increase of several tons, and proper manuring as well 
might add another ton or more. The seedbed should be fine and moist 
with the lower layers well broken to allow easy penetration of the roots, 
while thorough rolling before and after drilling was most essential. Plenty 
of seed shoiild be sown for a good stand ; 16 or 20 lbs. rather than 7. The 
adjustment of the drill, should bo such that the seed was sown regularly 
and only just covered — certainly not more than an inch below the surface. 
Singling must be done carefully and methodically when the plants have 3-4 
leaves (a week’s delay here would mean several tons’ loss), and to secure 
care the farmer might well pay by piece-work with a bonus on the ultimate 
yield. Hoeing by - horse and hand — the number of hoeings depending on 
the soil, season, and cleanness of the field — ^should continue until the leaves 
meet in the rows. 

Mr. H. J. Page, chief chemist of Rothamsted Experimental Station, 
said that in its demands on the supply of nitrogen, phosphates, and potash, 
although the quantities that must be supplied depended on whether dung 
was also being applied, beet was far in excess of the heaviest-manured of 
other crops. Reviewing Continental experience, the speaker said that while 
an adequate application of farmyard manure gave a good return, in the 
presence of artificials not more than 10 to 12 tons were advisable. The 
best source of nitrogen was nitrate of soda if applied as an early top-dressing 
(before June 20th) ; 2-4 cwt. per acre were used if dung was included, but 
3-4 in its absence. Phosphates, best applied as superphosphate, wore needed 
at about 2 cwt., or 3-4 in the absence of dung ; neither the phosphates 
nor the nitrates of soda (if applied early) appeared to affect the sugar content. 
Potash was applied in the absence of dung at the rate of 3 cwt. of 40 per 
cent, salts, or 6 of Kainit ; with dung no potash might be necessary, or at 
the most 4 cwt. of Kainit. The application of potash varied with the type 
of soil ; on light soils, where Kainit applied in Autumn was best, the pota^ 
was important both as a manure and for the increase it effected in the sugar 
content ; on heavy soils, the 40 per cent, salts, or muriate, were useful to 
raise the sugar content. In England experience varied considei*ably ; while 
much more information was desirable, it seemed that pliosphates were less 
generally necessary. In manurial experiments at Woburn the addition of 
a nitrogen dressing gave an increase of 10 cwt. an acre. A double nitrogen 
dressing increased the yield by one ton, but a treble dressing caused a fall of 
19 cwt., giving an enormous increase in the amount of tops. Ordinary 
additional dressings of potash gave no increase in yield, but a 30 per cent, 
potash salts dressing added 17 cwt, an acre to the yield. 

Mr. I. J. ScHAPRTNGBB remarked that sugar storage was greatest when 
there were warm days and cold nights in the later part of the season ; frost 
was not a danger, since the roots would withstand up to 8® of frost when lifted 
and even more when in the ground ; however, when once the beet had frozen 
it was advisable that they should remain so in storage until the time for 
slicing. In England, where the climate generally was n^ore equable than 
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in Central Europe and the winters milder, the plant was growing contin- 
uously from sprouting of the seed to harvest, while the lifting period was so 
exceptionally long (up to 100 days) that on the same capital expenditure 
a factory could slice double the amount of beet. 

Mr. R. N. Dowling, Notts County Agricultural Organizer, giving 
the results of a series of manurial experiments, stated that normally early 
top-dressing with nitrate increased 3 delds ; but that an excess of nitrate 
on a soil already in a high state of fertility from the application of farmyard 
mcuiure might be actually harmful. In the same way, while a deficiency 
of potash limited the yield and should be treated, dressings on a soil which 
had already received potash during the rotation might be detrimental. In 
any case, while judicious manuring will promote the quality of a crop, bad 
nlimatic or soil conditions would upset all the influence of manures. Experi- 
meiits conducted on the spacing of rows had shown little choice between 
16*6 and 19 ins., but a perceptible increase (from 13 tons, 13 cwt., to 13 tons, 
19 cwt.) at 23 ins. . 

Mr. J. L. Luddinqton said that in the King’s Lynn district the cost of 
cultivation had been halved by growing sugar beet on ridges instead of on 
the flat, while the greater care that was possible had resulted in an increase 
of three tons in yield. 

Mr. A. W. Ling summarized the results of 300 experiments conducted 
by Bristol University in the West Country, in the statement that while an 
appreciable alteration of the sugar content was not possible on an average, 
soil, yields per aere could be raised considerably, especially through better 
cultivation. Narrow sowing especially had given higher yields — rows 
at 16 ins., 22 tons ; at 18 ins., 20 tons ; and at 22 ins., 19 tons ; it was found 
important also that singling should be done as early as possible. In manurial 
experiments, it was indicated that sugar beet could utilize the reserves in 
the soil better than most crops ; with nitrogen, while good results were 
obtained with cwt. of sulphate of ammonia or cyanamide before sowing, 
followed by one top-dressing* of nitrate of soda at singling time, excess of 
nitrogen brought no corresponding increase in root ; rather a large leafy 
growth and late maturity. Potash was found to be beneficial on some 
light soils, but depressing on the Old Red Sandstone and on Lias clays. 

Mr. F. Raynes, director of the Norfolk Agricultural Station, supporting 
the practice of growing beet on the ridge because of the ease and lower coat 
of cultivation, said that the slight fall in sugar content could be avoided by 
covering the roots with soil at the last hoeing. With regard to nitrogenous 
manures, his experience was that while there might be dr falling-off in yield 
and a larger number of bolters if dressings were increased beyond a certain 
point, the time of application was more important than the quantity applied ; 
the last top-dressing should not be later than singling. 

Snt John Russell, thanking the speakers, said that it was evident 
from this Conference that in attempting to improve the yield of sugai beet 
it would be necessary to find the beet varieties of beet, and the most suitable 
systems of cultivation and manuring for English conditions. Cultivation 
especially would require a large amount of experiment as to preparation 
of seed-bed, depth of sowing, width apart of rows, and ridge or flat cultivation, 
not losing sight of the whole economy of the farm or the variations in local 
conditions. Whereas with old crops whose cultivation had been established 
by tradition, manurial experiments were comparatively simple, here it would 
be impossible to be certain of improving manuring until the foundation of 
cultivation had been made sure. The problem, of manuring was in thia 
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connexion not simply one of stimulating a commercially valuable part of 
the plant to maximum growth ; the growth of the whole plant and the 
translocation of materials within it must be studied. 

Ipswich Confehbnce. 

Mr. J. N. VAN Bommel van Vloten emphasized the necessity of growers 
paying attention as to the variety of seed they used. A great number of 
experiments was being conducted in Holland with a view of ascertaining 
the best seed for yield and sugar content ; and, in stressing the necessity 
of this being done on an extensive scale in England, he pleaded for the most 
careful investigations being made in this connexion. Experiments had 
already shown that there were great differences in the quality of beet seed 
which farmers bought. Several Continental growers of beet selected their 
varieties under three heads. Two of these varieties were frequently indicated 
with the letters E to Z. The E seed provided heavy yields with low sugar 
content, and the Z seed provided less weight with high sugar content. The 
third variety, which came between these two, combined to some extent 
the properties of the other two. The question which of these types was 
to be preferred was a debatable one when such matters as soil and climate 
entered into the question. Farmers and manufacturers were often divided 
on this matter, and naturally, because it depended upon the price paid for 
the beet. There was no question that “ bolters ” not only depended on 
conditions of growth, but were also a definite property of the seed. Every 
year the same variety showed the largest number of “ bolters.” and purchasers 
of seed must be able to reduce the number of ” bolters ” to a minimum. 
Such a variety as soil should influence the variety of seed obtained, because 
there were no doubt certain soils which tended to give greater yield and lower 
sugar content. For sucli soils ho, therefore, would not advise the E type 
of seed. English farmers were too strongly inclined to drill their seed at 
too long a distance apart. Tlie rows should not be more than 16 ins. apart, 
and even 13 ins. might be sufficient, that being the width adopted in Holland. 
Beet sown in rows 18 ins., 20 and 22 ins. apart gave nothing like such good 
results, either in weight or in sugar content, as when sown in rows 14 and 
16 ins. apart. The prinoij)al reason why he advised small distance between 
the rows was that sugar beet culture gave the best result with an even plant. 
Mr. van Vloten made a strong point against the liberal use of nitrogenous 
manures, particularly for late dressings, and strongly advised growers not 
to allow their first deliveries to the factories to be beet grown from the Z 
variety of seed. 

Mr. William Wilson said that while drilling could be commenced 
about the middle of April, and could proceed \intil the end of May, it would 
be found that there were more ” bolters ” on the fields which were drilled 
early. Another disadvantage was that all the weeds had not germinated 
by the middle of April, but by the end of April or the beginning of May 
it could be safely assumed that all the weeds had been dealt with. His 
own experience was that the beet did well in Suffolk when the rows were 
apart, and, personally, he liked five rows in a 7 ft. 6 in. drill. He thought 
the depth of the drilling should be about an inch, and, as to the amount 
of seed, he did not think 16 lbs. to the acre was quite enough on ordinary 
gravelly soil; about 16 to 20 lbs. was necessary. 

Majob Nobman Evebett introducing the questions of “ lifting and 
delivering,” said there was no haird and fast rule with regard to the 
former, for the process must depend on the nature of the and the labour 
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available for the job. When it was done by hand the work was straight- 
forward, but there were many suitable and inexpensive maobines for the 
purpose. The important point was to get the minimum amount of dirt up 
with the beet. 

These and other discussions were briefly reviewed by Mr. van Vloten. 
He added that there was uncertainty as to matters connected with the culti- 
vation of sugar beet even in Holland, where the cultivation had gone on 
for 40 years, and it was hardly surprising that there should be uncertainty 
in England, where the industry was a comparatively new one. In general, 
he thought it might be said that nitrogenous manures decre€ised the sugar 
content, and that, on the other hand, superphosphate increased it. He 
recommended them to try to drill as early as possible, but wished to warn 
growers against accepting too hastily any conclusions relating to manuring 
and the time of drilling. These matters could only be determined by careful 
experiments. 


Kirton Beet Seed Trials, 1926. 

Several of the Continental beet seed firms have selected along special 
lines, and have fiiit on the market stocks of seed suitable for various 
conditions, such as rich or poor soil, cool or warm climate, or wet or dry 
climate. Moreover, throughout the whole of the Continent the sugar beet 
season is earlier, if not longer, than in this country, the crop maturing in 
consequence at an early date. For the purpose of testing Continental stocks 
in this country, trials were instituted at Kirton in 1925 and again in 1926. 
A few stocks of English saved seed were also included. The results obtained 
are interesting from many points of view, particularly in showing the varia- 
tion, not only in sugar content, but in the number of “ bolters,** and in the 
yield per acre between the various stocks. 

Too much reliance, however, must not be placed on the figures, as it is 
now certain that much more elaborate technique is necessary to ensure 
reliable results. The plots, however, wore ^ area, so that 

the probable error is somewhat reduced. It will be noticed that there is a 
more or less gradual increase in the sugar content from Stock No. 1 upwards. 
This is not due to a difference between the dates of analysis (though obviously 
it took some days to complete the series), as check analyses were taken from 
the first analysed plots after tho others were completed. It would also be 
unreasonable to attribute the increase of sugar content to the stocks. The 
figures showing the number of bolters per acre may, however, be looked upon 
as being reasonably reliable, as tho stocks were all sown within 24 hours, 
and the soil was in the same condition throughout the operation. Bolting 
may, of course, be caused by too early sowing, or by a check during the early 
stages of growth, but it is also an inherent factor in the stock. No doubt, 
by careful selection on the part of seed growers this defect can be largely 
eliminated. One or two firms on the Continent make a special point of elim- 
inating bolters from their stocks, and this has shown up in the Trials. 

The ** Value of the Beet per Ton ** is computed on a basis of 64s. per ton 
for 16*6 per cent, sugar content with 2s, 6d. extra for each additional 
percentage of sugar ; in the final figures for the “ Return per Acre ’* the 
sum of 6s. 7d. per ton on the gross yield has been deducted for carriage. 
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Refining Qualities of Raw Sugars.' 

By T. B. WAYNE. 

Imperial Sugar Oompany. Sugar Iiand* Texas. 

Possibility ov Financial Inducements. 

If an attempt were made to modify the usual raw sugar sales contract 
now used, quito naturally the first demand from the producer would be foi 
premiums on better raw sugars. Under the definition of better raws, this 
would mean raw sugars of higher test than the oonventional 96® polarization. 
The usual raw sugar sales contract in present use makes certain allowance 
for tests above 96® and deductions for tests below 96®, and the caiculations 
which follow demonstrate that the added allowances above 96® are entirely 
ample. On the basis of test, the refiner cannot afford to pay any additional 
premiums on sugars testing above 96® other than those now paid under 
^he terms of the usual sugar contract. This maj*^ be seen by reference to 
Table II. 

In regard to the yields to be expected from the refining of raw sugars 
of different tests, Ooatf.s* states “ when sugars are refined on the toll basis 
the deliveries in granulated sugar per 100 lbs. raw were based on polarization, 
according to Table I. These figures represent perfect refinery practice and 
are the result of a number of years of practical work.’* 

Using these yield figures, if the refiner pays 4-32 duty paid for his raws 
on 96® polarization, and obtains 6*60 for his granulated sugar, the margin 
from which he must pay his refining costs and other ex [tenses, and make his 
profit, are shown in Table No. II. In these calculations the assumption 
is made that the products of refining operation are granulated sugar and its 
modifications, and refinery black-.strap. The latter is valued at 9c. per 
gallon. 


Table No. 1 — ^Yield or Granulated per 100 Pounds of Raws. 


Polarization 


Polarization 


Raw Sugar 

Granulated 

Raw Sugar 

Granulated 

Degrees 

Pounds 

Degrees 

Pounds 

98 0 

960 1 

94-6 

90*4 

97-6 

94-6 

94 0 

89-6 

97-0 

940 

93*6 

88-2 

96-6 

93-6 

93 0 

87-7 

96-0 

♦oao 

92-6 

86*9 

96-6 

921 

92 0 

860 

96 0 

91-26 




* Standard 



It is seen that the refiner’s margin actually decrewses slightly as the 
test increases. While there are some slight inacouracies in calculating 
refinery yields according to this schedule, which affect the results slightly, 
in its broadest interpretation one cannot figure that the refiner is deriving 
any excess profit through the purchase of raws testing above 96*5® which 
should be returned to the raw sugar producer as premiums. On the other 
hand, one should not conclude that the refiner prefers 92® test raws because 
his margin is indicated as higher on the basis than on the 96® test basis. 

These remarks are intended to illustrate the fallacy of grading raw 
sugars strictly on polarization, and to show that the existing schedule of 
premiums and penalties is ample on the basis of test alone. This basis 
of purchase, however, leaves much to be desired when attempting to arrive 
at the true value of the raw product to the refiner, as it does not differentiate 
between the superior refining qiutlities of certain raw sugars and the inferior 


^ Abridged from The Planter, 1M6, 77, No. 18, 847-866. < 1931, 888>a39. 
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qualities of others. Although two difEerent marks of raw sugars may each 
polarize 96®, and the ultimate refining yields may be quite similar, it is 
possible that one sugar may possess physical characteristics which render 
it costly and troublesome to refine. 


Tabis No. II — Kefinebs* Mabgin on Raws or Diffebent Tests. 


Test of raws melted — 

92 

93 


94 

95 

Cost of raws (approx.) 

3-920 .. 

4-020 


4*120 ,. 

4-220 

Granulated recovery, lbs 

86-000 .. 

87-700 


89-600 .. 

91-250 

Value of granulated 

Gallons blackstrap produced 

4-816 .. 

4-911 


6-012 .. 

6-110 

(Basis of 79°Brix— 40 Pur.) . . . . 

1-360 .. 

1*160 


0-940 .. 

0-740 

Value of blackstrap 

0-122 .. 

0-104 


0-860 .. 

0-067 

Total value of products 

4-938 .. 

6-016 


6-097 .. 

6*177 

Margin for refiner 

1-018 .. 

0-996 


0-977 .. 

0-957 

Test of raws melted — 

96 

97 


98 

99 

Cost of raws (approx.) 

4-320 .. 

4-420 


4-480 .. 

4-640 

Granulated recovery, lbs 

93-000 .. 

94-000 


96-000 .. 

96-000 

Value of granulated 

Gallons blackstrap produced 

6-208 .. 

6-264 


6-320 .. 

6-376 

(Basis of 79 Brix. — 40 Pur.) 

0-640 .. 

0-640 


0-640 .. 

0-640 

Value of blackstrap 

0-049 .. 

0-049 


0-490 .. 

0-049 

Total valuo of products 

6-267 .. 

6-313 


6-369 .. 

6-126 

Margin for refiner 

0-937 .. 

0-893 


0-889 .. 

0-886 


The refiner’s margin is unusually small, and his refining costs and interest 
on money invested in refining plants leave him very little net profit per unit 
of refined product. As the latter is small and depends on the volume of 
business he is able to do, it is easily seen that if any adjustments are to be 
made for quality of raw sugars other than the usual price adjustments bc^ed 
on test, the matter resolves itself into additional penalties for sub -standards 
raw sugars. 

Classification of Raws. 

The quality of the raw sugars ofiered by the manufacturer reflects to a 
considerable extent the manufacturing conditions existing in his factory. 
There is, of course, the influence of the soil and climatic conditions on cane 
quality, and where much burnt cane is encountered the quality of the raw 
sugar produced suffers because of the inability of the manufacturer to cope 
with the clarification problems which arise. Raw sugars produced in fac- 
tories having high melassigenic factors should, according to the usual theory, 
contain larger |>ercentages of ash. The relation between the ash in the mill 
juices and the ash content of the raw sugars produced therefrom is generally 
over-estimatecl, and the author will attempt to show the influence of other 
factors of more importance which are generally not given the consideration 
they deserve. One refiner has a system of raw sugar grading which has 
been in operation nearly three years. While no use of the system is made in 
the purchase of racs, if enables those in charge of refinery operation to 
accumulate information which is of value in tracing cwtain discrepancies 
between test and refinery yield which could not be explained on the usual 
basis of recovery per 100 lbs. of 96° test raws. While details of the system 
will not be given here, it places raw sugars from different centrals into four 
general classes, i.e. : “ A ” those of exceptional refining qualities ; “ B ” 
of average (juality and refining value, a broad classification ; “ C ” of sub- 
normal value ; “ D ” of extremely undesirable qualities. Table III repre- 
sents data on the totals and percentages by mark of Claeses 4, B, C and D 
sugars received from five Cuban provinces diuing the yeaf 1926. 
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Tabijb ni — Classifioation of Output of Difubbfnt CmmtALs. 
(No. and percentage of centrals under each classification) 



-A 


— 

B- 

■— C— 

-D 


Total 

Total 

P. Ct 

Province— 

No. Pr.Ct. 

No. 

PCt. 

No. 

P.Ct. 

No. 

P.Ct. 

Marks 

A<SsB 

C<&D 

Habana 

. — . 

— 

6. 

. 75 0 

1. 

. 12-6 

2. 

12*5 

8.. 

75*0. 

. 26*0 



. 1. 

5-3 

11. 

. 57-9 

7. 

. 36-8 

— . 

— 

19.. 

63*2. 

. 36*8 

Santa Clara 

. 6. 

18-2 

12. 

. 36-4 

11. 

. 33*4 

4. 

12*0 

33.. 

54*6. 

. 45*4 

Camaguey 

. — . 

— 

1. 

. 50 0 

— . 

. — 

1. 

50*0 

2.. 

50*0. 

. 60*0 

Oriente 

. — . 

— 

6. 

. 41-7 

2. 

. 16*6 

5. 

41*7 

12.. 

41*7. 

. 58*3 

Totals and averages 

7.. 

9-5 

35. 

. 47*3 

21. 

. 28-4 

ll! 

14*8 

74.. 

56*8. 

. 4.3*2 


A study of this table seemingly indicates that raw sugar quality is 
directly influenced by the geographic location where it is produced. Havana 
province shows the greatest percentage of centrals in Classes A and B, and 
the percentages imder this heading steadily decline for the provinces located 
towards the western end of the island. However, there are hardly enough 
data available on Camaguey, Havana and possibly Oriente to warrant any 
definite conclusions. Furthermore, the influence of geographic location 
can hardly explain why Santa Clara province should have 18-2 per cent, 
of her total in Class A and 12-0 per cent, in Class D ; whereas Matanzas, 
which is jijst above Santa Clara in the table and just east of it geographi- 
cally, has only 6‘3 per cent, of her total in Class A and none in Class D. There 
are many other such examples of the inconsistencies of soil type vs, raw 
sugar quality which could likewise be pointed out. Undoubtedly, there 
are other infiuences involved which are of equal or greater importance in 
their relation to raw sugar quality. 

Clakification and H.I.C. 

This one operation in the fabrication of raw sugars may thus infiuence 
the ultimate profits of both the raw sugar producer and the refiner who 
buys the former’s product. Cane juice clarification processes are ai)parently 
very simple, but the reactions involved are very complex. However, recent 
advances in the application of hydrogen-ion control to clarification have 
made the handh’ng of the process much easier. Bearing in mind one funda- 
mental principle, i.e., that the clarified juice must be delivered to the pans 
as a syrup testing pH 7*0 or somewhat more alkaline if necessary, the raw 
juice should be limed to* the point where very simple experiments indicate 
that the most brilliant and qttu^k-settling juice has been obtained. The 
author has seen indications that most cane juices have two zones of maximum 
coagulation of their impurities, one somewhat below pH 7*0, especially 
when some sulphur dioxide is used, and the other zone is located on the 
alkaline side of neutrality. It is the latter point which must necessarily be 
worked for, and where lime is used without other chemical defecants the 
liming is carried to a point where the efficient juice from the clarifiers is of 
pH 7*4 to 8*0, the exact reaction depending on the appearance of the juice. 
The optimum point will vary with the cane, but can be easily identified and 
re-located when necessary. The object is to always have a brilliant juice 
which is as free from turbidity as possible, yet not carry the alkalinity high 
enough to impart a deep red colour to the clarified juice. The point where 
the finely dispersed colloidal haze ” has disappeared, and the juice takes 
on a polish ” or brilliancy quite characteristic of this optimum point, 
is what should be worked for in clarification practice. Under the old system 
of titrations with standard alkalis and acids, it seemed impossible to connect 
this point with any titration value, and if titratioxlbFand hydrogen-ion deter- 
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minations are made side by side on the same samples it will be found that 
the titrated values will vary while the hydrogen -ion value ic practically 
constant. 

Sugar Boiling. 

Good clarification, therefore, yields definite returns to the raw sugar 
manufacturer, provided the good work of the previous station is not ruined 
by the sugar boiling. Good boiling can cover a multitude of clarification 
faults by working the sugar into clear, uniform crystals which the refiner 
can handle satisfactorily. On the other hand, the clarification may be of 
the best, but poor sugar boiling can produce a sugar from it which is very 
unsuitable for refining ptuposes. In the author’s opinion, the crystal 
characteristics of raw sugars are the most important physical features attached 
to their refining value. This factor also bears a direct relationship to the 
chemical composition of the raw sugars produced from any type of clarifier 
juice. 

I-iUNDEN^ estimates that when boiling lower grades of beet juices, appar- 
ent purity of 85 or lower, the purifying effect of crystallization on mineral 
impurities produces a sugar containing only 1-60 of the impurities of the 
original massecuite. For organic impurities this may be only 1-25. Assum- 
ing a purifying ratio of only 1-5 for raw cane sugar of 96 test, and that two 
cane juices, one of which contains twice the ash present in the other, were 
boiled into 96 test raws of identical crystal characteristics ; would it naturally 
follow that one sugar should contain twice tlie ash of the other ? Do not 
the efficiencj’' of the clarification process, the crystal characteristics of the 
sugar produced in the vacuum pans, and the relative purging efficiencies 
(as influenced by crystal types in the massecuite) in the centrifugals, influence 
the composition of the non-sugars appearing in the commercial sugar ? 
Anjnvay soil and climatic conditions are not the dominant factors in deter- 
mining raw sugar quality. 

Elimination of turbidity and of colloids is a clarification problem, and 
the reduction of excessive amounts of surface films is brought about by 
boiling sugar of clear, uniform crystal characteristics which will purge satis- 
factorily in the centrifugal machines. As will he subsequently shown, 
there are other important arguments for good sugar boiling in its relation 
to the production of commercial raw sugars which will not imdergo excessive 
deterioration. I^osses from this cause directly affect the raw sugar pro- 
ducer and should receive more attention. While it is realized that canes i 
which are hard to work are encountered in some localities, and that in any 
locality canes of this type will frequently be encountered, imquestionably 
the influence of this factor on the quality of raw sugars has been greatly 
over-estimated, and there is a general tendency to under-estimate the profi- 
table returns to both raw sugar manufacturer and refiner from closer attention 
to little details of clarification and boiling house practice in the raw sugar 
central. 

THE Refiner Judges Quality. 

Two sugars having the same polarization do not necessarily yield the 
same in the refinery, and although the percentage difference is small the 
difference may run into large figures during a year’s operation. As the 
refiner is dealing in large volumes and small profits per unit of product, 
complaints are often registered against high percentages of ash and other 
impurities of mela«»sigenic nature. Certain physical characteristics of raw 
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aiagars often haraas the r^ner more than the usual chemical factors affecting 
yields. These characteristics, which may cause large increases in operating 
costs, are not necessarily controlled by the polarization, and, therefore, are 
not taken into consideration in arriving at the cost of raws. Under the 
the classihcation of physical characteristics the author places colloidal non- 
settling matter and gums, crystal characteristics, and colour. Of course, 
some of these also possess chemical identity but the percentages by weight 
are small and appear £is insignificant when listed in an ordinary chemical 
analysis. Yet they are very important in their effect on refining costs and 
operating efficiency, 

'Non-settling tnaUvr and gums , — These effect the filtrability of the washed 
sugar liquors and affination syrups, causing increased consumption of chemi- 
cal defecants or filter medium and may also seriously interfere with granulated 
apd soft sugar production because of the inability of the wash plant to furnish 
enough liquor and syrup when the refinery is running at maximum capacity. 
The refiner tests raws for filtrability by certain tests which will not be des- 
cribed here. Proper clarification practice tending to produce a minimum 
of colloidal non-settling matter in the pan syrups, and boiling house practice 
requiring the least quantity of massecuite per unit of solids are means of 
improving filtrability of raw sugars. Rapid concentration and a boiling 
system which tends to reduce the amount of non-settling matter in the 
massecuites from which the larger proportion of commercial sugar is boiled 
will yield a raw sugar of better filtering qualities. 

Crystal characteristics , — Tf the surface area contained in a given volume 
or weight of raw sugar having uniform crystals averaging 0*8 mm. diam 
is compared with a similar column or weight of sugar having fine, mushy, 
crystals ranging between 0*2 to 0*4 mm. in diam., the difference in surface 
area will be surprising. Increased surface area means an increased amount 
of molasses film bearing the impiuities which decrease the filtrability, and 
increase the ash and colouring matter. Moreover, crystals of the latter 
type do not purge as cleanly and verj'^ often if very fine crystals are jiresent 
the manufactinrer is forced to resort to excessive washing to get the molasses 
out of the sugars. This practice decreases the density of the molasses film 
next to the crystal and promotes some solution of the crystal into the film. 
Since the latter offers an i<leal media for certain sugar destroying bacteria, 
yeasts and fungi, deterioration of the polarization is likely to follow witli 
consequent loss to the manufacturer. If raw sugars were made with crystals 
which allow satisfactory purging, the central could consistently produce 
commercial sugars which will conform to a deterioration factor of 0*25 or 
less at the factory, and the refiner would be assured^of receiving raws which 
will affine satisfactorily. The magnitude of these deterioration losses is 
seldom realized, and the possible savings to be effected through reduction 
of such losses through better sugar boUing deserve more consideration. 

Colour , — Colouring matter in raw sugars, from the refiner’s standpoint, 
is usually of secondary importance to crystal formation. However, there 
are notable instances where the colouring matter in raw sugars can give 
the refiner considerable trouble, especially where much colouring matter 
is within the crystal and in cases where high colour is associated with bad 
crystal characteristics. Spectrophotometric methods of colour determina- 
tion are rapidly gaining favour in refinery work, and are especially valuable 
in grading raw sugars. The quality ” of the colouring as well as the amount 
present is indicative of the conditicms imder which the sugar was manu- 
factured. ' 
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The author^^ in a recent paper, has furnished spectrophotometrio analyses 
of the common types of raw sugars, and discussed the connexion between 
the absorption trends shown by these sugars, €uid the factory conditions 
under which they were produced. These data interpreted in practical 
terms, imply that sugars are greenisfi, grey, bright or deep red or brown, 
according to the method of manufacture employed, and that each type of 
colouring matter present shows a different degree of resistance to refinery 
decolorization processes. In any case, however, the most preferred type of 
colouring matter in raw sugars is that with a high absorption for light in 
those parts of the spectrum located between the wave lengths of 440 and 
640 mu, and low absorption in the opposite end of the spectrum, provided 
the total colour does not exceed certain limits. Although crystal character- 
istics render it difficult to attem}>t a description of absorption trends of this 
type in terms of what we visualize when examining the raw sugar, itself, 
it may be safely said that the bright golden or yellowish brown raw sugar 
which the practical man recognizes so readily as a good raw is the type 
which answers the spectrophotometrio description given above. 

Charactebisttcs of a Good Raw Sugar. 

The following is a descriy^tion of a typical good raw sugar. While 
these specifications are somewhat rigid and higher than the quality of the 
average good Cuban raw sugar, it is a standard which the average Cuban 
central can easily attain. During the season of 1925, one refinery received 
raw sugars from 74 Cuban centrals, 7 of which easily and consistently fur- 
nished raws conforming to this standard or bettering it. 

Crystals shall be uniform, hard and sharp ; average diam. of not less 
than 0-6 mm., or over 1-0, preference being given to 0*8 mm. crystals. 
There shall be few fine or needle-shaped crystals which tend to form dense 
layers next to the centrifugal basket linings in the washing operation, as 
well as increase the affination losses. When viewed by projection of their 
images on a screen (see Meade^), the crystals should be regular and of good 
sliape. The colour value by sj)ectrophotometric analysis at wavelength 
of 560 mu, exj)ressed as minus log. specific transmissivity, shall not exceed 
0-7500. The spe(;tral absorption trend shall conform to the usual standard 
absorption ratios for a bright sugar. With a total colour value of less than 
0-7500, the higher the absorj)tion trend at 440 mu, the more suitable the 
sugar is for refining purposes, since this indicates that the colouring matter 
present is due to caramelization of an incipient nature and the absence of 
greyish colouring matter indicating improper clarification of ferric iron- 
polyphenol compounds. A tyy)ical caramel trend in a sugar of this type 
and low total colour content indicates that the sugar was boiled from juices 
undergoing very complete clarification with subsequent elimination of a 
maximum of impurities, yet the clarification was not heavy enough to cause 
the formation of too much red colouring matter. 

Polarization : 96-0° or more, at 20° C. ; ash, at maximum tem})erature 
of 760° F. not exceeding 0-45 per cent. ; moisture, as determined by drying 
in vacuo at 80° C. to constant weight, shall allow the sugar to conform to a 
safety factor of 0-26. Filirability : crystal formation indicates how the 
boiling process was ccuried out, and if it conforms to the specifications men- 
tioned above, such factors as moisture content, ash percentage, and filtra- 
bility, are usually cared for satisfactorily through the reduction of surface 
films which carry these impurities. If the sugar conforms to the colour 
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speoificatioDs mentioned above, this will indicate that the sugar weis boiled 
from the most efficient clarification. Therefore, if the clarification was 
correct, the juice will contain a mmimiun of non-settling matter, gums, etc., 
which afiect the filtrability. Consequently, in attempting to grade raw 
sugars, it appears more logical to have the specifications cover qualities 
of the raw sugar which are directly influenced by the manufacturing pro- 
cesses of clarification and boiling. In attempting to improve filtrability, 
the manufacturer must get better results from these processes in order to 
accomplish the desired improvements, so the grading specifications may as 
well be based on the characteristics directly determined by these processes, 
i.e., grain and colour characteristics. 


Evaporating and Heating Systems in Cane Factories. 

By OBOBaS W. CONNON. 

The great majority of cane sugar factories to-day use straight quadruple 
effect evaporation and heat the raw juice with exhaust steam, a system which 
until quite recently has been considered standard practice. But for a number 
of years beet sugar factories have been using a more efficient evaporating 
system than this. Tliey have no combustible by-product like bagasse, and 
the expenditure for fuel is one of their largest cost items. The cane sugar 
industry has been slow to take advantage of these imi)rovements, but especially 
with the growth of electrification, more efficient methods are coming into 
use, with decided reduction in the amount of fuel required and increase in the 
amount of maceration water that can be used. 

Systems using Vapour (“ Extra Steam.”) 

The first step in increasing efficiency beyond the straight quadruple effect 
system is the use of vapour (so-called “ extra steam”) for heating the raw 
juice ; which method reduces the total fuel required to operate the fa(*.tory 
about per cent. There are now quite a number of factories in Cuba using 
this system. Since the first cell has to supply vapour to the heaters as well 
as to the second cell, it must have considerably more heating surface than 
the other cells. An alternative arrangement of this system is composed of 
five cells, of which four form a straight quadruple and the fifth has exhaust 
steam supplied to it, furnishing vapour to the heaters only. In improving old 
factories the first of these arrangements can be used when ^he existing evapora- 
tor is a triple effect, the second when it is a quadruple effect. With either of 
these arrangements the total heating surface in the evaporating plant need be 
no greater than that of a straight quadruple to evaporate the same amount of 
juice. The heaters, however, must be somewhat larger, for the vapour with 
which they are supplied is of lower temperature than the customary exhaust 
steeun. 

Quintuple effect evaporators have been installed in a few factories, some 
straight ” and some with vapour-heating. With dilute juice eq\ial to 
110 per cent, on the cane, the straight quintuple system reduces the total 
steam consumption of the factory by about 5i per cent., i.e., it gives 1 per cent, 
better economy than the system just described. However, the total heating 
surface required for any quintuple system is about 28 per cent, more than for 
the quadruple systems (assuming the same exhaust pressure) so that at the 
present scale of prices the use of a straight quintuple as against a quadruple 
1 Reports of the Associatloa of Hawaiian Sugar ^T^echnologUts, 1926. 
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with vapour beating is not justified. There is one sextuple effect installed in 
Cuba ; vapour is taken from its second cell for the heaters. 

A further application of the vapour -heating principle is the use of what 
might be called a “ dead-end ” double effect, this consisting of two cells of 
wWch the first is operated with exhaust steam, and the second sends all its 
vapour to the juice heaters. There are no connexions on the steam or vapour 
side between this evaporator and the quadruple effect, but the partly concentra- 
ted juice from the dead-end evaporator is sent to the multiple effect to be made 
into syrup. Tliis system enables the factory to be operated with per cent, 
less steeun than would be required by a factory using a straight quadruple, 
and the total evaporator heating surface is no greater. A “ dead-end ” 
triple effect is in process of manufacture for one of the Cuban factories, all three 
cells of which will furnish va])our8 to juice heaters on the coimter-current 
principle. The cold juice will pass first through the heater supplied with 
vapour from the third cell, then through that supplied from the second cell, 
and the final heating will be performed by the heater supplied from the first 
or hot cell of the triple effect. In this same factory there will be installed 
a separate cell which will supply to the vacuum pans vapour for 76 per cent, 
of their work. This cell, as well as the “ dead-end ” triple, and the small 
qucMlruple effect in which the final concentration to syrup will be performed, 
will be operated on exhaust steam. It is expected that there will be carried a 
rather high exhaust pressure in order that the pressure of the vapoirr for the 
pans may not be too low. The success of any of these systems of utilization 
of vapour requires that the apparatus using the vapours be especially designed 
with this end in view. It has happened more than once that a vapoiir- 
heating system has been condemned on accoimt of the unsuitable design of 
the heaters used. A definite path for the vapour, covering every part of the 
steam space, and a proper design of the air- venting, are the most importemt 
points. 

Systems using a Pbe-Evapoeatob ob “ Pauly.’* 

The schemes described above are all operated entirely with exhaust steam. 
But in factories whose production of exhaust steam is small (usuaUy when 
electrified) it is possible to use an evaporator cell to produce exhaust steam. 
Such a cell is in Cuba called a pre-evaporator or “ Pauly ” (we never use the 
term “ pre-evaporator ” for a cell that receives exhaust steam in its calandria). 
Live steam is mlmitted to the calandria of the pre-evaporator, usually at the 
maximum of 40 lbs. pressure, and its evaporation is discharged into the 
exhaust steam main. The quantity of live steam admitted to the calandria 
is regulated (sometimes by an automatic-control apparatus) so as to cause 
just sufficient evaporation to maintain a constant pressure in the exhaust 
main. The capacity of a pre-evaporator, and consequently its benefit to 
the steam economy of the factory, depend on the shortage of exhaust steam 
in the remainder of the factory. Roughly, each pound of exhaust steam that 
the pre-evaporator can send to the mains means a pound less evaporation for 
the quadruple effect to do, and a consequent reduction of one-quarter pound 
in the total steam required to operate the factory. Acciirate calculation 
shows that the advant^e is actually a few per cent, less than this, but it is 
stiff very great ; duo to thegreat difference of temperature between the calandria 
and the boiling juice, a tremendous rate of evaporation can be obtained. 
The pre-evaporator is therefore the cheapest way to increase the capsicity and 
economy of a factory. They are now in operation in a niimber of the larger 
and more efOLoient factories of Cuba. It is of course essei^|al to study the 
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steam balance of each individual factory, to discover whether the shortage of 
exhaust steam is sufficient to permit of the use of a pre«evaporator. 

The latest development in pre-evaporator systems is the “ regenerative ’’ 
pre-evaporator. This is a large pre-evaporator fitted with a battery of “ther- 
mo-compressors,*’ which are a sort of steam injector. The cell boils at 
exhaust pressure and sends part of its vapour to the exhaust steam main of 
the factory, the remaining part going to the thermo-compressors where it is 
compressed by means of live steam, and forced, together with the live steam 
used to perform the compression, into the calandria. Thus there is performed 
two to two-and-a-half pounds of evaporation for every poimd of live steam 
used, so that the economy is better than a double-effect pre-evaporator would 
be. The thermo-compressors are usually controlled by an adjustable auto- 
matic regulator, so as to maintain the exhaiist pressure at whatever figure 
may be desired. One of these regenerative pre-evaporators was installed at 
Central Vertientes three years ago and has been in successful operation ever 
since. For the crop of 1925-26, when a second tandem was added and the 
factory doubled in size, a duplicate regenerative pre-evaporator was ordered. 
Vertientes also has two “ dead-end ” double effects furnishing vapour to 
juice-heaters, and two quadruple effects. The week preceding Cliristmas 
(the second week of the crop) was started with the bagasse storage house 
empty. During that week the fibre in cane averaged only 10*07 per cent., 
and the maceration 16*14 per cent., nevertheless enough surplus bagasse was 
accumulated so that all the vacuxim pans were operated for a period of six 
hours after the mill stopped grinding, and all the centrifugals eighteen hours, 
and still there was a comfortable surplus of bagasse remaining to start the 
fires for the following week. 

Comparison of Systems of Evaporation. 

The following table will give a clear comparison of the relative economies 
of the various systems, and the relative total heating surfaces of the required 
evaporating plants. Let it be also understood that every increase of economy 
carries with it a decrease in the size of the condensing system as well as a 
decrease in the boiler-plant ; that is, the condensers, the injection water pumps, 
the cooling-pond (if any) and the vacuum pumps, can all be reduced. The 
net result is that a factory using one of the more economical evaporating sys- 
tems can usually be installed for a less cost than a standard factory using the 
straight quadruple-effect system. 

Cuban Conditions. Hawaiian Conditions 


Quadruple 

Boiler 

H P 

3,230 .. 

Evaporiors 
Sq ft. 

. 17,000 .. 

Boiler 
11. P. 

3,640 

Evaporators 
Sq. ft. 

.. 22,700 

Quadruple with 1st cell vapour to Heaters 

3,080 .. 

. 17,0Q0 .. 

3,360 

.. 22,700 

Quadruple with dead-end double to heaters 

2,980 .. 

, 17,000 .. 

3,260 

.. 22,700 

Quadruple with dead-end triple, heating 
from all three cells 

2,820 .. 

, 19,100 .. 

3,060 

.. 26,100 

Ditto plus single cell to furnish vapour for 
76 per cent, of pan-work 

2,660 .. 

19,100 .. 

2,860 

. . 26,100 

Quintuple 

3,020 .. 

21,890 .. 

3,290 

.. 29,000 

Quintuple with 1st cell vapour to heaters . 

2,920 .. 

21,800 .. 

3,140 

. . 29,000 

Quintuple with 2nd cell vapour to heaters . . 

2,810 .. 

21,800 .. 

3,010 

. . 29,000 

Sextuple with 2nd cell vapour to heaters . . 

2,710 .. 

26,700 .. 

2,880 

. . 36,600 

Quadruple with dead-end double to heaters 
and regenerative pre-evaporator .... 

2,640 .. 

17,000 .. 

2,930 

. . 22.700 

Quadruple with 1st cell vapour to heaters 
and for 75 per cent, of the pan-work, 
and regenerative pre -evaporator .... 

2,670 .. 

17,000 .. 

2,880 

.. 22,700 
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The values in this table are for a factory grinding 2400 short tons of 
cane per day (100 tons per hour). The first set of figures represent good 
average Cuban conditions, viz., dilute juice 95 per cent, on cane and 16*3^ 
Brix, and syrup of 57 ° Brix, though it must be npted that the modem fac- 
tories are designed to handle dilute juice up to 105 per cent. The second 
set of figures is supposed to represent average Hawaiian conditions, viz., 
dilute juice 115 per cent, on cane and 13*3° Brix, and syrup of 63*3° Brix. 
The heating surface for the evaporators is figured for an evaporating rate 
of 8 lbs. per sq. ft. for a queidruple, which has been obtained as a safe working 
rate by the “ Two-Flow ” calandria. In the “ dead-end triples, the 
three cells are worked at the same evaporating-rate as a quintuple. 

To show the possibilities of modem practice in reducing the cost of a 
factory (and hence the fixed charges to be borne by every lb. of sugar), con- 
sider the most efficient of the “ Quadruple ” systems listed above and assume 
that the boiler-plant is operated at 150 per cent, of rating. The actual h.p. 
of boilers to be installed will then be 1710 h.p. plus a spare unit, or say a 
total of 2280 h.p., instead of 6000 h.p. total as has usually been recommended 
for a standard factory in Hawaii. However, it is not always possible to 
use these high-economy systems. Firstly, there is no economy in reducing 
the consumption of exhaust below the amount produced so that the exhaust 
which is saved is merely blown out through the roof. This may happen in 
non-electric factories, especially small ones ; in these a t|uadruple with vapour- 
heating from the first cell is about the most efficient system that is feasible. 
But in lar&re electric -driven factories, with superheat and moderately high 
steam -pressure, the most efficient systems can be used. Secondly, it is 
useless to reduce the steam requirements to such a point that the factory 
has a constant surplus of bagasse that will have to bo carted away. This 
may occur if the amount of maceration water used is small, or if the cane 
has a high fibre content, in factories that have no outside load such as irri- 
gation pumps, or electric railroads for hauling cane, or lighting of nearby 
towns. Another point to be considered is the amount of maceration water 
that is, or can be, used. In Cuba one cannot use as great a percentage of 
maceration as in Hawaii, for the amount of cane ground per sq. ft. of roll 
is so large that the mills choke if heavy maceration is attempted. 

In Hawaii, with a boiler-plant reasonably well -designed and carefully 
operated, and if no outside power is required, quadruple-effect evaporation 
should be found just about sufficient to eliminate the ixecessity of bmning 
extra fuel, which makes the problem fairly simple. But in Cuba, where 
the fibre in cane averages 10*5 per cent, and at some factories loss than 
10 per cent., it becomes necessary to use the more efficient systems. Where 
outside power can be utilized, such as for supplying nearby towns with power 
fiaid light or to operate irrigation plants, then the most efficient boiler plant 
€uid evaporation systems should be used, so as to obtain the maximum 
possible power from the bagasse. In such cases the entire problem should 
be studied together, so as to discover the most economical combination. 
Some of the Hawaiian factories, having a large market for power in their 
irrigation plants, offer very interesting problems in that respect. 

Prof. Dr. E. O. von Lippmann, the distinguished writer of rneuiy historical 
and other works, recently celebrated his 70th birthday. He has been the recipient 
of many expressions of goodwill from chemists of all nationalities. It is hoped that 
he will have the heedth and strength to pursue yet for a good few years to come 
his literary studies which have had valuable results to our induJ||j^. 
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Technische Organisation im Zuckerfabriksbetriebe. Dr. Hermaim Gutherz. Tages- 
fragen aua der Zuckerindustrie, No. 4 ; edited by Dr. Oskar Wohryzek. 
(Albert Bathke, Magdeburg.) 1926. Price : 2 marks. 

Dr. Gutherz, manager of the Selyp beet sugar factory, Himgary, outlines 
his schemes for supervizing operations so as to work under the most efficient con- 
ditions and with most economy during and after the ccunpaign, describing to this 
«nd what is done in his own factory, though he does so, he points out, not as an 
example, but rather by way of suggestion. He discusses in detail the keeping of 
books and of control and cost sheets for the estimation of the routine and deprecia- 
tion figures, attributing considerable importance to the compilation of statistical 
tables in which the consumption and cost of materials are compared with the figures 
for preceding yeeirs. He advocates a free exchange of all data with other factories 
through a central organization. In a chapter dealing with the work of the chemical 
laboratory, he is insistent on the permanent engagement of the chemist, even for 
ismall concerns, work of another kind being found for him during the inter-campaign. 
This booklet contains many useful suggestions, and its perusal may be recommended. 


Encyclopaedia of Beet Sugar Manufacture. By Prof. M. D. Sujew. (Published 
at Kiev, Russia.) 1926. 

This is a comprehensive and important work in Russian in seven volumes, 
deeding in the first four with the several stages of manufacture, in the fifth with 
chemical control, and in the sixth and seventh with boilers and machine technics. 
Each volume contains 400-600 pages, and a further volume is in preparation dealing 
with construction. It is proposed to translate this work into German. 


ElektrizitAt in der Zuckerindustrie. (Published by the Allgemeinen Elektrizitats- 
Gesellschaft, of Berlin.) 1926. 

This is a special catalogue published by the A.E.G. of Berlin dealing with the 
introduction of electricity into the German sugar industry, and the present position 
of this branch of technology. Particulars are given especially of the Stuttgart 
“electrified” factory. 

Alcohol for Industrial Purposes. (Americem Solvents and Chemical Corporation, 
New York City.) 1926. 

This pamphlet contains formulae and specifications in respect of the use of 
industrial alcohol, indicating in a general way the regulations covering its use cmd 
describing in detail the composition of the formulae for completely denatured 
alcohol, as well as the composition and authorized use of the formulae of specially 
denatured spirit. In the U.S.A. the consumption of denatured alcohol in the various 
industries of that country now amounts to the total of 81,000,000 gedlons, and is 
rapidly increasing. 

Volume Alterations on and in Solution. F. L. Teed. (H. K. Lewis and Co., Ltd., 
London.) 1926. Price : 3s. 6d. 

A monograph divided into three sections : (1) A method for ascertaining the 
volumes of the constituents of a mixture, after mixture ; (2) a method for as- 
certaining the rate of expansion by heat of the constituents of a mixture, after 
mixture; cuxd (3) a suggested working hypothesis to explain certain abnormal 
specific heats of alcohol mixtures. 


The Efiustem Alcohol Corporation, owned jointly by the DuPont Company and 
the Kentucky Alcohol Corporation, subsidiary of the National Distillers, has begun 
the manufacture of industrial alcohol at its new plant at Deepwater Point, NW*., 
U.S.A. The plant has a capacity of ten nullion gallons of alcohol and will supply 
the needs of the Du Pont Company and its affiliated companies, which, as a whole, 
are the largest users of industrial alcohol in the world. 
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Trade Notices, 


From Messrs. Blaib, Campbell & McLean, Ltd., Govan, Glasgow, come 
two illustrated bulletins, one on Modern Multiple Effect Evaporators, and the other 
on Mill Roller Grooving. The former deals with a speciality of this firm, the Side 
Separator Multidex Evaporator. The special feature of this evaporator is that 
the mixed liquor and vapour, on rising from the evaporating tubes, passes tan- 
gentially into a “ Side Separator,” where the vortex motion thus produced greatly 
facilitates the liberation of the vapour from the liquor, and materially assists in 
reducing entrainment to a minimum. A portion of the liquor passing to the side 
separator is returned to the bottom of the evaporating vessel for further circulation, 
and the partially concentrated balance is passed forward as feed to the succeeding 
evaporating vessel, the various coimecting pipes all being provided with regulating 
cocks or valves — ^which require practically no attention after having once been 
adjusted to suit the rate of working — and special sight glasses through which the 
liquor flow can readily be observed. The circulation in the “ Multiplex ” evaporator 
is claimed to be very rapid, so that the evaporative rate is imusually high, and the 
liquor passes through in the shortest possible time. This is of special importance 
with sugar and other liquors whore prolonged exposure to boiling temperatures 
may cause inversion or other similar changes, or discoloration of the product. The 
leaflet on Grooving depicts a number of styles that have been adopted by this firm 
as their standard and should be found generally satisfactory. Both the above lists 
can be obtained on application to the firm in question, the first being Catalogue 113, 
and the other. Leaflet No. 114. 

The Ceute Piioducts Cobporation (147, Windsor House, Victoria Street, 
London, S.VV. 1.) have issued a booklet entitled “ The Logic of Insulation” which 
is a description of heat insulation and the application of suitable insulating material 
to reduce heat losses tlirough walls. They specialize in a form of cellular brick 
which they have named Sil-O-Cel, which contains as much as 85 per cent, of minute 
air colls, and is mado from natural mineral celite. This brick is claimed to be on 
the average about ten times as effective in retarding the i)assage of heat as are 
refractory materials. The usual application is to instal a 4J in. course of Silocel 
insulating brick between 9 ins. of firebrick on the inside and a double course of 
rod or common brick on the outside. Further details as to the various typos of 
Silocel bricks mado and their range of application can be had on application to the 
Oolite Products Corporation. 

Canada, acoordinc: to rejiorts fixmi oflicial sources, produces yearly about 
10,000 short tons of maple sugar, of which 70 per cent, comes from Queb^, 25 per 
cent, from Ontario, and the remainder from the Maritime Provinces. By-products 
are fine vinegar, mahe acid and the baking powder substituent, bimalate of lime. 
The markets for ('’anadion maple products could easily be greatly extended. The 
British market alone could absorb the entire Canadian production with ease. 

At the Fourth Amiual Convention of the Philippine Sugar Association, Mr. 
E. C. ZiTKOWSKi was reported as having made the following recommendation ; 
” That the use of litmus paper, and the terms ‘ acidity * and ‘ alkalinity,’ as 
determined by titration, be discontinued as a guide in liming raw juice in our fac- 
tories, and that we use the Hydrogen Ion Concentration as a basis for alkalinity 
control, reporting it in terms of H. I. C., instead of ‘ alkalinity * or ‘ acidity,’ 
which aro extremely misleading,” 

“ The application of electric drive to the mills offers many advantage over the 
older method of steam drive, but this is still a much discussed question.* It is 
our opinion based on actual study in a fewtory having a steam driven unit and an 
electric driven unit, that the economies obtained by electrification more them offset 
the slight advantages of closer speed regulations, possible m the steam unit. A now 
feature in favour of electric drive is the development of the variable frequency 
governor on the turbines, which gives the desired speed regulation.” 

* Wallace MoNi*GOMEiiY iii Sugar , 1»27, 29, No. 1,%^ 


i06 



Brevities. 


A number of installations of the Oliver filter have recently been made in raw 
sugar factories of Hawaii. As the capacity of this filter is 6-8 times that of a plate- 
and-frame apparatus of the same filtering area, this means a large saving in the initial 
cost of equipment, as well as economy in cost of cloth and labour. 

Dr. Habald Lunden points out^ that caramel colouring substances behave 
very much in the same way as the indicator dyes used for the determination of the 
pH value, the alterations in their intensity on the addition of acids, for example, 
following the same general lines as demonstrated by Michaelis for certain indicators. 

Messrs. Thomas Bboadbent & Sons, Ltd., Centrifugal makers, of Hudders- 
field, have now opened their own office at Glasgow under the management of Mr. 
Eden Field, who has been with them for many years. The address is 65, Bath 
Street, Glasgow. 

A gluooside, found in ka4he4 {Sterna rhbaiidiana) a plant grown in the desert 
regions of Eastern Paraguay, is stated to have a sweetening power nearly 200 times 
that of sugar, though, like saccharin, it has no food value. It has yet to be established 
however that the glucoside is wholesome. Experiments are to lie carried out with 
the plants by various investigators who have obtained seed for the cultivation of 
the plant from the Department of Agriculture, Washington. 

Rotary kilns are being advocated for tho burning of limestone for the production 
of caustic (temper) lime for use in sugar factories and other purposes ; some of the 
advantages claimed are that : the fuel consumption and labour cost are both lower 
than for vertical kilns ; the temjierature of tho burning zone can be very carefully 
controlled, rendering it possible to bum rather impure grades of limestones ; and 
materials as calcite, and coral-rock, can be treated satisfactorily. 

The Trade Facilities Act is considered to have served its jiurpose by now and 
the Government are no longer offering loans to business linns under its provisions. 
Amongst some of the last applications that were made in the Autumn were the 
Anglo-Scottish Beet Sugar Corporation Ltd., which obtained an additional guarantee 
of £240,000, and the Orchard Sugar Co , Ltd., of Greenock, which was allowed an 
additional £100,000. 

At the National Physical Laboratory, Teddington, as tho result of a long in- 
vestigation, it has been shown that in the case of spirit thennometers a certain error 
occurs after a time. It had been noticed that such thermometers showed a marked 
fall in their readings when exposed to the same temperature after a lapse of some 
years, and this was proved to be due to the presence of compounds as acetone in 
the methylated spirit employed, this impurity condensing to a liquid product under 
the influence of light in course of time, 

Tho Fabbel Foundby & Machine Co., of Ansonia, Connecticut, have com- 
pleted arrangements for Mr. J, W. Steenblik, of the Royal Bank of Canada Budd- 
ing, Havana, Cuba, to act for them in a consulting capacity. This gentleman has 
b^n actively connected with the manufacture of raw and white sugars in all their 
phases for over 25 years, in Java, Porto Rico, and Cuba. He was formerly comiected 
with Gebk. Stobk & Co., of Hengelo, Holland, and for a tira6 acted for them as their 
Cuban representative. Latterly, he has been engaged in consulting business on 
his own account and has boon consulting engineer for a number of the large mills 
in Cuba. His activities cover the designing, erecting and operating of sugar houses. 

Discussing the question of “ Standardization in Chemical Analysis ” before 
the Manchester Section of the Society of Chemical Industry recently. Prof. W. H. 
Robebts said that he did not believe in standardization as a fixed general principle, 
but only in cases where a particular process was dealing with something indefinite. 
He remarked that it is not so much m the process itself that differoncos occur but 
rather in the sampling and in the preparation of the sample. It is the duty of every 
analyst to work out his own process, and to test everything for himself, not relying 
implicitly upon everybody’s statement in a textbook. There are far too many traps 
for the unwary in standard methods of analysis. A process that had been standar- 
dized is the determination of the strength of alcoholic liquid, by means of the Hikes 
hydrometer, yet incidentally there are very few such hydrometers outside the 
laboratories of responsible chemists that are accurate. 


^ CcDtr. Zuckeriud., 38, No. 827, 117. 
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Report on Manufactubino Machinery, Irwin McNiece. Proceedings of the 
Fourth Annual Convention of the Philippine Sugar Aaaociation, 1926. 

The development of manufacturing machinery is a slow process. As the 
reputation of tho manufacturer is at stake when a new idea is tried out, he is very 
conservative about adopting new ideas unless they have been thoroughly demon- 
strated in practice. But it is not sufficient that a new device should have proved 
successful in one particular factory. Manufacturers adopt new ideas only when 
they have a wide api)lication. It must be possible to sell the new idea to a con- 
siderable number of persons in order to make it profitable. It is true that new 
ideas of necessity originate with the operator rather than with the manufacturer, 
who must proceed with caution. Sometimes a new idea is apparently successful 
in ono factory, not because of any intrinsic merit in the idea itself, but because the 
man who originated the device applies exceptional pains and skill to its operation. 
During recent years, there lias been no very radical change in the t3^e of machinery 
used in cane sugar factories. The Dorr clarifier represents tho only important 
change in the clarification house, and we read very flattering endorsements of the 
process from tliose w'ho have installed it. The Kopke centrifugal clarifier which 
has been in the jirocess of development for quite a number of years at last gives 
promise of becoming a valuable addition to existing sugar factory equipment. A 
number of installations of this machine have recently been made in Hawaii. These 
machines have proved effective in separating from the juices suspended solids 
which could not be separated by the ordinary means of defecation. The main 
objection appears to Ije that the machine requires too much power for the amount 
of work it does. Engineers of sugar mills in the Philippines have contributed 
two now ideas w^hich liavo greatly increased the original capacity of the equipment 
to which they are applied. These are (1) tho addition of water cooling coils to the 
crystallizers and (2) improvements in the sotting of bagasse* burning furnaces. 
For tho water cooling of crs^stallizers by means of internal coils we are indebted 
to Mr. Walker.^ These cooling coils have been installed in the crystallizers of 
a number of Phili])pme factories and favourable reports have been received as to 
their effectiveness in increasing the quantity of low grade massecuitos which can 
be handled by a given crystallizer installation. Doubtless all Hawaiian engineers 
now in the Philippines have given a great deal of attention to the boiler settings. 
At least four engineers have introduced innovations in design of bagasse furnaces 
which have given good results. It seems rather strange that the manufacturers 
of the boilers have not developed a satisfactory design for bagasse-buming fur- 
naces. This can only bo attributed to the fact that engineers who have effected im- 
provements in tho design of the boiler settings have failed to bring these improve- 
ments to the attention of the manufacturers. During his recent visit to tho United 
States tho author heard of plans to use boiler pressures of 175 to 200 lbs. in sugars 
fckctories. The use of supierheaters in connexion with steam engines and turbines 
is of considerable value. 

The Dorr Clarifier, Petree Process, Peck Strainer, and Crystallizer 
Coolers in P.I. William Wylie. Reports of the Fourth Annual Con- 
vention of the Philippine Sugar Association, 1926. 

At Tilisay Central, P.I., tho results obtained with Dorr clarifiers have been 
“ fairly satisfactory,” in spite of the fcict that the rated capacity of that station 
was 88 short tons cane per hour, whereas for three montlis the average grinding 
rate was 93 metric tons. This offset the efficient operation of tho apparatus, al- 
though one aimed to maintain a certain mud level in each unit and to handle peak 
loads by strict observance to juice temperatures, liming, and mud pump control. 
Following 6ire figures illustrating operations, tho process having commenced in 
1923-24 _ 

^ This Review is cupyriglit, and no part of it may be reproduced without permission.— 
Editor, LSJ. » 1.6’./., I»a6, l«2, ^ 
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Cane ; — 

Crop 

1932-23. 

Crop 

1923-34. 

Crop 

1934-25. 

Crop 

1925-26. 

Per cent, sucrose 

14*62 . 

. 14*337 . 

. 12*822 . 

. 13*164 

Per cent, fibre 

11*26 . 

. 10*91 . 

. 11*34 . 

. 12*043 

Tons per hour grinding 

46*67 . 

. 62*21 . 

. 79*66 . 

. 77*09 

Dilution per cent. N.J 

21*12 . 

. 16*38 . 

. 13*76 . 

. 17*20 

Extraction per cent, sucrose^ .... 

93*47 . 

. 93*67 . 

. 94*86 . 

. 94*72 

Java ratio 

83*26 . 

. 82*11 . 

. 82*26 . 

. 80*61 

Difference in purities between crusher 

juice and syrup 

0*66 . 

. 0*96 . 

. 0*20 . 

. 0*68 

Losses per cent, sucrose in cane ; — 

In bagasse 

6*63 . 

. 6*326 . 

6*16 . 

6*28 

In press-cake 

0*56 . 

— 

— 

— 

In molasses 

6*34 . 

. 5*208 . 

5*98 . 

6*18 

In undetermined 

0*86 . 

. 0*221 . 

0*72 . 

0*60 

Total losses 

13*28 . 

. 11*756 . 

11*85 . 

10*96 

Recovery 

86*72 . 

. 88*246 . 

88*16 . 

89*04 

B.H. efficiency 

95*93 . 

. 96*33 . 

98*00 . 

98*07 

Factorv'' efficiency 

8901 . 

. 89*49 . 

93*18 . 

93*24 


Ah far as the Petree process is concerned, Talisay has never had the opportunity 
of making an exliaustive test, but there is no question that the process is favourable, 
because of the elimination of mud presses, so expensive to maintain and so disa- 
greeable to operate. Advantages of the Dorr system are : Small factory floor 
spckce required ; sanitary conditions ; conserx^ation of heat, simplicity and cheapness 
of operation. Regarding the Peck strainer there is nothing particularly new to 
report, but two questions are : How long does the screen last and what kind of 
material is used ? Nothing else but genuine monel metal screen cloth (100 mesh) 
is being used. One screen if proporl/ attached on strainer cylinder will handle 
100,000 metric tons of cane, but great care must be taken on attacliing the screen 
cloth, also when cleaning nothing but hot water under pressure, applied to the out- 
side of the screen cloth should be used. A crystallizer-cooler for low grade masse- 
cuite nstalled at Talisay and tested ui March, 1925, has given splendid service 
throughout the last crop. Tests proved that one water-coil cooled crystallizer 
will do the work of three air-cooled crystallizers in a period of one week. Masse- 
cuites were discharged from pans at 160° F. and cooled to 100° F. in 24 to 30 hours* 
time, with cooling water at a temperature of 86° F. The capacity of the above 
crystaUizers is 800 cub, ft. each. 


Results obtained by Stb. Madeleine Suoab Co., Ltd., during the past five 
Crops. Published at the Seventh Annual Meeting, London,^ 



19i2 

1933. 

1924 

1925. 

192rt. 

Canes, estate 

. 76,334 

.. 74*891 

. 109,336 

. . 141,826 

.. 162,367 

„ purchased 

. 96,661 

.. 63,492 

. 59;792 

.. 82,894 

.. 110,884 


171,886 

. . 128,383 

. 169,128 

. 224,719 

. 273,241 

Sugar made 

. 17,880 

.. 13,739 

. 17,203 

. 23,620 

. 29,365 

Fibre in cane 

13*11 

.. 14*39 

. 14*39 

. 13*91 

14*64 

Sucrose in cane 

1L86 

.. 12*60 

. 11*92 

. 11*70 

. 12*27 

„ bagasse 

3*00 

. . 3*14 

. 2*62 

2*18 

2*11 

Purity of juice 

80*68 

.. 81*79 

. 80*69 

. 81*86 

. 79*73 

Recovery of sucrose 

84*09 

.. 81*08 

. 82*17 

. 86*03 

. 83*96 

Yield of sugar, 96° 

10*40 

.. 10*76 

. 10*27 

. 10.49 

. 10*74 

Estate canes, per acre, tons. 

. 18*28 

.. 13*98 

. 20*06 

. 19*74 

. 20*68 

Pdoe of sugar, per ton . . . 

£16/11/7 

..£26*19/1 

.£24/14/0 

.£15/13/4 

. £14/0/7 


** Extraction for years 1932-23 and 1^33-31 figures on net cane and fibre, later crops gross 
cane and fibre. > Sea also L&'.J., 1927, 6. 
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DsTBiMBirrAi. Effect of Cane Tops on the Suoab Reoovbby. W. Scott. Tropi- 
cal Agriculture, 1926, 3, No. 11, 236- 

In order to illustrate the loss caused by the delivery to the mill of improperly 
topped canes, the following experiments were carried out in Trinidad : Canes with 
green tops were selected from trucks in the factory yard, the tops (including green 
cabbage and white joints) being cut off at the base of the sheath. Canes and tops 
were ground in a laboratory cane mill and analysed separately, the figures for the 
whole cane, as given below, being calculated from those separate analyses : 

Juice. 

* Percent 



Per cent Sncro->c. 

Bnx. 

Sucrose. 

Pnritv. 

Weight 

Tops only . . 

.. 4*17 

12*23 

6*43 . . . 

. . 44*39 

11*84 

Topped canes . 

.... 12*71 .... 

18*20 

16*38 . . , 

. . 84*50 

88*16 

Whole cones . . 

.. 11*65 

17*50 

14*39 . . 

. . 82*22 

100*00 


A lower sucrose extraction was obtained from the tops than from the remaining 
portion of the cane. Allowing for this, but otherwise using figures representing 
normal factory conditions, it was found that the tonnage of cane required to produce 
a ton of sugar worked out as follows ; — 


Cane free from tops 8*72 tons. 

Canes with tops 10*34 tons. 


The tops, representing 11 *84 per cent, of the weight of the cane, were responsible 
for an increase of 18*42 per cent, in the tonnage of cane required to produce a given 
quantity of sugar. It is therefore evident that the tops, while producing no sugar, 
cause an appreciable loss of the available sugar contained in the richer portion of 
the cane. 


Use of the Isoelecthic Point as a Gxude to the Neutralization of Con- 
verter Liquor in Corn Syrup (Starch Glucos’:) Manufacture. 
H. S. Paine and M. S. BadoUet. FacU^ ahoxU Sugar, 1926, 21, No. 61. 

“ Convertor liquor ” results from the action on starch of dilute hydrochloric 
acid at a pH value varying from about 1*30 to 2*30,^ the custom at present being 
to add sodium carbonate (cormnonly termed “ neutralizer liquor ”) to this converter 
liquor until a definite pH is reached. Considerable flocculation of colloidal 
material occurs as a result of this change in pH. Samples of neutralizer liquor 
received from fivt* different factories producing corn syrup and sugar, varied in 
pH from 3*47 to .5*6t>. Ai)parently each factory was “ neutralizing ’* to some 
definite pH value which had been previously determined to be the optimum, possibly 
on the basis of some test such as rate of settling of the flocculated material. In 
considering tlie point to which sodium carbonate should be added in order to pro- 
duce maximum flocculation, it occurred to the authors that it would be advan- 
tageous to give consideration to the isoelectric point. It is known that the electric 
charge of the particles is an important factor in colloid stability. The neutralizatioi^ 
of this electric charge results in aggregation and flocculation of the colloid particles, 
and this effect is greatest at the isoelectric point ; i.e., at the hydrogen-ion con- 
centration at which the electric charges of the colloid particles are exactly neutralized. 
Accordingly, a number of samples of neutralizer liquor were tested by means 
of ultramicroscopic cataphoresis measurements. Some of the liquors were “ over- 
neutralized ” while others were “ under-neutralized.” Further investigation of 
converter and neutralizer liquors disclosed the fact that maximum flocculation 
of the colloidal material did not take place at the same pH value in the samples 
from different factories or in samples from the same factory taken at different times. 
Maximum flocculation occurred in all cases at a definite pH value (the isoelectric 
point), but this pH value varied with different samples and was apparently depen- 
dent upon a number of factors such as character of the raw material, possible con- 
ditions of hydrolysis, etc., the significance of which is not at present fully imderatood. 
Ccureful and continuous control of the addition of sodium carbonate to converter 
liquor is necessary in order to obtain maximum colloid flocculation. This is an 
important step in the manufacture, and failure to add sodiqjn carbonate in requisite 
amount at this point may readily cause difiSculty at later stages of manufacture. 


1 liydrogeti-loii ooiicoiitratiou tuoasurenieats luade electro inetrioally, using a quinhydrone 
electrode. 
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By using an ultramicroscope fitted with a cataphoresis oell it is possible to determine 
quickly the pH value to which any lot of converter liquor should be adjusted by 
the addition of sodium carbonate in order to produce the maximum fiocculating 
effect. Mattson has described a convenient ultramicroscopic cataphoresis cell.^ 
The authors have described* an application of this instrument for the purpose of 
mcJdng an approximate determination of the quantity of colloidal material in raw 
cane sugar, thereby obtaming an indication of its refining value. Keference is 
made to this article for a description of the technique and assembly of the apparatus, 
which can be obtained at a reasonable cost. Irreversible colloids, i.e., those of the 
t 3 ^ which after flocculation are not re-dispersed on simple addition of water, are 
as a rule eliminated to a greater proportionate extent than reversible colloids by 
types of clarification such as that involved in adding sodium carbonate to con- 
verter liquor.* A recent investigation^ by the authors of the action of bonechar 
filters in a sugar refinery has shown that bonechar has a preferential adsorption 
affinity for irreversible colloids as compared with those of the reversible typo. 
^Examination of the bonechar filtrate showed 100 per cent, adsorption of irreversible 
colloids during the entire filtration and washing period, whereas colloids of the 
reversible t 5 q)e were not completely adsorbed at any stage and were apparently 
partially released from adsorption by a change in adsorption equilibrium during 
the sweetening off and washing of the filters. Colloids of the reversible type are 
much more difficult to eliminate in industrial processes, and ftctivated carbon 
is one of the few substances which has high adsorptive capacity for such material. 
The ideal preparation of liquor for treatment with carbon, therefore, would bo 
the complete elimination of the irreversible type of colloids. The presence of an 
excessive quantity of irreversible colloids in liquor treated with carbon may result 
in quickly exhausting the latter and in allowing the major portion of the reversible 
colloids to remain unadsorbed. Although the ideal point may not be reached 
in practice, the foregoing considerations emphasize the desirability of obtaining 
the greatest possible efficiency of colloid elimination at the stage where sodium 
carbonate is added to the converter liquor. 


Bbtebmination of Reducing Sugars Volumetric ally using Iodine by 
Schoorl’s Method. M. Van De Kreke. Archief, Mededecli ngen, No, 16, 
1926, 411-419. 

As is now stands, Schoorl’s method,* a very practical and accurate procedure 
for the determination of reducing sugars in most sugar feictory products, is hardly 
suitable for molasses, it being difficult sharply to distinguish the colour-cliange. 
But the author has found that by a slight modification of the concentration of 
sulphuric acid, the method can be applied to all cane factory products from juices 
to molasses, and with results that leave little to be desired in respect of accuracy 
and rapidity, the modus operandi now recommended bein^ as follows : 60 c.c. 
of Fehling’s solution (26 c.c. of blue and :^6 c.c. of wjiite liquor) are mixed with 
50 C.C. of solution containing the sample, and the flask containing the mixture so 
heated by a gas flame that boilmg point is reached in 3 mins., after which ebullition 
is continued for 2 mins, longer. After rapidly cooling (but without adding cold 
water), 26 c.c. of 20 per cent. KI solution and 36 c.c. of sulphuric aci4 (one part 
diluted with five parts of water) are added, the iodine thus liberated being titrated 
with N/10 sodium thiosulphate using starch solution as indicator. A “ blank ** 
is carried out using water in place of the 60 c.c. of solution containing the sample, 
from which figure is deducted that found in the analysis ; then the difference multi- 
plied by 6*4) assuming that the thio is exactly deci-normal) gives the mgrms. of 
copper precipitated as cuprous oxide by the invert sugar present in the solution of 
the sample uj^, from which figure the percentage of reducing sugars in the sample 
can readily be calculated, 

1 KolMdchem . Beihefte , 1932, 14, 309. • 1926. 38, 23, 97, 187. 

* Paine, Badollet and Keane, lA.J,, 1925, 147*152, et seq. * 1,8. J, 1926, 609. 

(» 1916, 834 ; 1919, 678.^ 
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Cause of Swelling of Cans (Tins) of Table Sybup and Molasses. W. L. 
Owen. Facta dbotU Sugar, 1926, 21, No. 40, 946-949. Action of torulae is ascribed 
as the cause. Canning temperatures to be effective must be sufficiently high to 
sterilize the contents of the can while cooling. — Cohbatino Rats with Caloium 
Cyanide. V. J. Koningsberger. Archief, 1926, 34, No. 26, 669-679. Catching 
with dogs and coolies is tedious and costly ; poisoning by baits and preparations 
of bacteria and sera fails after a time, as the rats become wary, while eusphyxiation 
methods, using gaseous prussic acid, etc., are highly dangerous. But as effective 
as the latter poison, and much less dangerous, is calcium cyanide (which on exposure 
to air generates hydrocyanic acid, leaving lime behind), which is placed in the rat 
holes and kills off the animals in a few minutes. Granular, not powdered, cyanide 
should be used. — Bagasse Producer Gas for Burning Limestone. T. A. van 
Haeften. Archief, 1926, 34, No. 18. 463-473. Several writers in Java^ have ad- 
vocated the utilization of bagasse as fuel for making producer gas to be burnt under 
the boilers ; but the present author believes that this gas could be used for burning 
limestone, so as to yield a purer caustic lime (no coke being used) than ordinarily, 
and at a lower cost for fuel, viz., only 187*5 Dutch florins, compared with 812*6, 
for a 1000-picul mill per campaign. A gas lower in COg would, however, be ob- 
tained. — Causerie on the Lafeuille Crystallizer. M. Lafeuille. La Sucrerie 
Beige, 1926, 45, 447-456, 461-469. After discussing in considerable detail the 
advantages of his crystallizer, the author stated that in white sugar work yields 
of about 68 per cent, are obtained in 2 to 4 hours, whilst irj low grade work only 
17 hours are required instead of 4-5 days, a lower purity being reached besides. — 
Identity of Isomaltose and Gentiobiose. Henry Berlin. Jl. Atner. Chem. Soo*, 
1926, 48, 1107. Evidence is presented that the disaccharide osazone which Fischer 
obtained from the syrup representing the unfermentablc portion of the product 
obtained by the action of concentrated hydrochloric acid solution upon d-glucose, 
and named iso-maltose osazone by him, is actually gentiobiose osazone. — Pro- 
duction OF Fusel Oil from Beet Molasses. S. Bakonyi. Vegyi Ipar, 1926, 
Nos. 11 and 12; through Chemiker Zatung, 1926, 50, 569. By fermenting diluted 
beet molasses with Clostridium hutylicum, a yield of about 18 per cent, of fusel 
oil, containing 13*6 kg. of butyl and 4*5 kg. of isopropyl alcohols can be obtained. — 
Clarification using Calcium Carbonate. G. E. van Nes. Mcdedeelingen i>an 
het Proefatation, 1926, No. 7 ; Archief. 1926, 44, 251-256. Louren’s proposal* 
to use freshly precipitated calcium carbonate in place of caustic lime for defecation 
would be too costly. Laboratory experiments now indicate that it may be prac- 
ticable to regenerate the used calcium carbonate by washing it, suspending it in 
water, and passing it through a finc-mesh sieve to separate the fine insoluble matter, 
including bagacillo. This regenerated precipitate may be used several times over, 
though it iis necessary for each treatment of the juice to add a little caustic lime 
to effect neutralization ; it is also advisable to prelmnnanly treat the juice with 
an acid forming an insoluble calcium salt, as sulphurous or phosphoric acid. It' 
is proposed to try out a process on the technical scale on these lines at the Djatiroto 
f€KJtoiy, Java. — Utilization of Beet IVIolasses in Germany. H. Claassen. Die 
deutschs Zuckerindustrie, 1926, 51, No. 44, 1170. In Germany during 1925-26 the 
roots sliced were 10,248,170 tons, and the molasses produced was 382,464 tons, 
or 3*73 per cent., this being used in the following ways * Desaecharification, 20*11 
per oent. ; yeast production, 25*29 ; alcohol production, 9*68 ; incorporation with 
dried beet pulp, 6*41 ; for other fodders, 26*72 ; for export, 0*39 ; for other pur- 
poses, and remaining over, 11*40 per cent. If German manufacturers as a whole 
were to agree to restrict their molasses output (using say 10 per cent, themselves 
as fertilizer) this would improve the market ; or they should agree to use more 
molctsses for fodders, which are easily marketed. — Possibilitibs of Java Molasses. 
M. Rups. Archief, 1926, 34, No. 32, 845-866. According to the writer, it should 
be possible to utilize this by-product for the production of the following : Glycerin, 
acetic acid (by fermentation, or by oxidation of reducing sugars in alkaline solution 
in presence of a catalyst), oxaho acid, formic acid and lactic a<*id. These possi- 
bilities are closely considered, and reference to their reepecti\;^ literatuges is cited* 

^ Architif , 1920, 1349; 1924, 128, 1924, 1363. ~ Archief , 1924, 1438. 
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Width op Bklting pob Centbiptjgals. J. Havenstroom. Archief, 1926, 
34, No. 16, 426-426. In most factories for 36 in. and 42 in. centrifugals, belting of 
4 and 6 in. width respectively is used. But in the Tjolomadoe factory, Java, belting 
1 in. wider in both cases is used to very great advantage. Slipping is reduced to 
a minimum ; and one can work with thinner, more supple belting, without a reduc- 
tion of strength. In the named fcwstory there is a 36 in. battery of 4 fore and 
7 after-workers and a 42 in. of 2 fore and 6 after-workers, the production of 
which with 4 and 6 in. belting was 800-1000 sacks, this being now increased with 
belting of 5 and 6 in. to 1200-1300 seeks daily, which difference is equivalent actually 
to one 36 and two 42 in. machines. — Juice Detebioration by Bacteria. F. 

Archief ( Verslagcn), 1926, 54-60. If juices are allowed to stand for four hours 
after milling at factory temperature the loss of sugar in let, 2nd, 3rd and 4th mill 
juices is 1-0, 3*6, 7-6 and 9-0 respectively, and that of the mixed raw juice, 1‘9, 
decomposition therefore proceeding the more rapidly the lower the purity. Sodium 
fluoride (2 per cent.) is the best chemical to use in the mill, bettor than formaldehyde. 
For laboratory tests, the juice should be kept in copper containers, this metal 
having an inhibiting effect on the deterioration. — H.I.C. Studies op the Cab- 
BONATioN Process. A. H. W. Aten, P. J. H. Van Ginneken and F. J. W. Engelhard. 
Bectieil des Travaux chimiques dea Paya-Bas, 1926, 45, No. 11, 763-771. Measure- 
ments of the activity of hydroxyl-ions in sugar-alkali solutions lead to the conclusion 
that sucrose behaves as a monobasic acid towards alkali and alkaline earth solutions. 
The conductivity of solutions of sucrose with KOH, Ca(OH)j and Ba(OH )2 has 
been determined, the result obtained being inconsistent with the assumption of 
the complete ionization of the saccharates in dilute solution. — Experiences with 
Beet Pulp Drying Plant Utilizing Waste Flue Gases. E. Weiss. Centr. 
Zuckerind,, 1926, 34, 716-719, 740-742. Useful data are givcm of the “ Miilden ” 
dryer (Maschinenfabrik Imperial, of Messen), the cost of which it is claimed will 
be amortized in 2 to 2i campaigns. — pH or the Carbonation Process. A. H. W. 
Aten, J. P. M. van Gilse, and P. J. H. van Ginneken, Recueil dta Travaux chtmiquca 
dea Paya^Baa, 1926, 45, No. 11, 792-802. It is very doubtful whether the pH 
of the carbonation point is the same as that of the isoelectric points of the protems 
present in sugar juices. There is a certain pH at whicli the proteins and their 
salts show a p)eculiar behaviour from the point of view of their swelling and ease of 
filtration. This pH has practically the same value as the pH shown at the carbona- 
tion point, but it is not possible to state to what extent one can speak of an iso- 
electric point in this connexion, although this peculiar point has certain pro})ertios 
in common with the true isoelectric point. — ^Theory or Action of ‘‘ Carboraffin." 
E. Deisenhammer. Centr. Zuckerind., 1926, 34, No. 24, 641-642. It is possible 
that in the manufacture of this carbon the action of the zinc chloride solution is to 
dissolve the cellulose of the wood, this sol being later flocculated, so as to give 
carbon of a very fine state of division. As the carbon named contains much com- 
bined oxygen, its effect is due to oxidation of colouring matter rather than to 
its adsorption, which is -the phenomenon €u»counting for the effect of gas-activated 
carbons as “ Norit.” Stcam-activated carbens can now* be made with decolorizing 
powers at least equal to carbons made by the zinc chloride process, and with a yield 
of about 40 per cent. — Effect of Activated (Decolorizing) Carbons on the 
pH OF Sugar Solutions. J, K. van dcr Zwet.i Centr, Zuckerind., 1926, 34, No. 44, 
1119-1120. Five grms. of various carbons €md 100 c.c. of 10 per cent, sugar solution 
(invert sugar content 0*012 per cent. andpBT 7*0) were heated for two hours at 90° C., 
and the invert sugar contents and pH determined subsequently with the following 
results : Bonechar, 0*042 and 6*6 ; “ Norit ” FNA 0*024 and 6*9 ; “ Norit,” Supnos 
grade, 0*030 and 6*8 ; “ Norit ” Supra grade, 0*036 and 6*8 ; “ Carboraflan ” (1924), 
0*472 and 6*8; “ Carboraffin ” (1926), 1*162 and 6*6; “ Darco ” 0*049 and 6*2; 

Suchar,*’ 0*024 and 7*0 ; and “Carbo” (Merck), 1*932 and 6*6. Some of these car- 
bons even in the case of the Merck product contained enough acid to give rise 
to more or less invert sugar formation. J P O 

> Of Delft, Holland. 
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Review of Recent Patents. 

UNITED KINDDOM 
Filtebino Liquids (e.g., in the “Suohab” Process).* John J. Naogle» of 
Brooklyn, N.Y., U.8.A. 261,204. December 14th, 1926. 

Filter elements 100 are rotatably supported within the shell 10 on fittings, 
through one or more of which the filtrate from each element is separately discharged. 
The shell 10 has upper and lower portions which are pivoted and bolted together. 
Each element comprises a fabric bag drawn over a metal screen 110, Fig. 4, having a 
perforated peripheral binding 120, and is mounted by members 160, 167 on a yoke 
62 bolted to shafts 61 which pass through the ends of the shell and rest in roller 
bearings 66. The filtrate passes from the elements through the members 160, 
and separate pipes 67 connected to passages 218 in one or the other of the shafts 
61. Each passage 218 is connected to a common outlet pipe 232 by a valve 222 
and a sight tube 227, so that the filtrate from each element can be observed and 
controlled. Sugar solution or other liquid under treatment is supplied to the shell 
with a filtering agent, such as activated carbon, through a pipe 43 and valved inlets 
38. A circulation is maintained through the shell, unfiltered liquid being con- 
stantly withdrawn through outlets 36 and returned to the supply system. The 
shafts 61 with the yoke and filtenng elements are rotated during filtration by worm 
gearing 237. It is preferred to close to filtration a few of the elements, distributed 



in the series, during the filtration proper, and to reserve these elements for the 
withdrawal at the end of the operation of the liquid left in the phell when the inlets 
38 are closed. The elements are cleansed by introducing hot water and steam 
into the shell while the elements rapidly revolve, and by a reverse fiow of hot water 
through the elements while hot water is directed over the exterior of the elements 
from nozzles on a longitudinal pipe extending through the shell along one side 
position of the main valve shown, fluid entering at 18 passes through a passage 
30 and through grooves 37^ in a member 37 fixed to the lower end of the ^^alve 36, 
to the upper end of the motor cylinder. At the lower end of the stroke of the piston 
16, the pilot valves are operated to put ports 48, 49 into communication, so that 
the pressure fluid passes to a chamber disposed below a piston 36 on the main valve, 
and raises it to the position shown in Fig. 2, the movement completing tho opening 
of th e ports 48, and bringmg a plain portion below the groo ves 3 7^ into a seat 24 

^ Copies of specifleationt of patents with their drawings can be obtained on application to the 
following — Unitkd Kingdom: Patent Office, bales Branoti, 2,*). Southampton Buildings, Chancery 
Lane, London, W.0.2 (price Is each). Abstracts of United Kingdom patents marked in our Review 
with A star (*) are repioduced from the lUnatraied Official Journal {Patenis). with the permission of 
the Controller of H.M. Stationery Office, Loudon. Sometimes only the drawing or drawings are 
so reproduced. United SUdee: Commissioner of Patents, Washington, 1X0. (price 10 cents each). 
Prmiee: L’ImprImerie Nationale, 87. rue VieiUe, du Temple, Paris. Qtrman^ Patentamt, Berlin, 
Germany. 
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BO that the pressure fluid can no longer pass to the upper end of the motor cylinder, 
which is then connected to the exhaust 31 through grooves 37^ in a member 37 
fixed to the upper end of the valve 35. When the piston 16 reaches the upper 
end of its stroke, the pilot valves are operated to put the chamber below the piston 
36 to exhaust through ports 49, 60, and the main valve is returned. The main 
valve is provided at each end with a resilient washer 40 adapted to make tight 
contact with a bead on the seat 24 or 22. 

Extraction of Sugar from Beet Molasses by the Steffen Process L. 

Steffen (representative of C. Stel^en), of Vienna. 261,603. January 4th, 
1926 ; convention date, November 17th, 1926. 

Tricalcium saccharate of high purity, e.g., 99 per cent, or over, is obtained 
by washing raw saccharate, produced for example from a molasses or impure sugar 
solution, with a tricalcium saccharate suspension, prepared by mashing with water 
or lime-water, tricalcium saccharate, already washed and filtered off under high 
pressure, to form a dilute saccharate suspension which is then supplied with lime, 
to reprecipitate from solution the sugar formed by decomposition of the saccharate 
in the mashing, before its use as a washing liquid. In the process described, the 
raw saccharate suspension is filtered in a filter -press under a pressure of 2-21 atmos- 
pheres. The washing liquid, which may have a solid content of 6-6 per cent, is 
then supplied to the press, the solid matter filling up the interstices in the filter 
cakes and causing an increase in pressure. When a pressure of about 4j^-5 atmos- 
pheres IS reached the washing is terminated. Of the pure saccharate obtained, 
25 per cent, may be mashed, etc., to form fresh washing liquid, and the remainder 
supplied for separation of the sugar. 

Beet Topper.* J. Mazocco, of Gallup, New Mexico, U.S.A. 260,827. February 
16th, 1926. 

According to this invention, the topping devices of a beet topping machine 
are carried by an auxiliary frame 28 secured at its rear end by pivots 27 to a main 
frame and suspended at its forward end by adjustable spring-cushioned hanger 
rods 29 from an upwardly arched transverse bar 26 extending across the main 

frame. A U-shaped yoke 33 dey lending 
from the auxiliary frame carries em 
adjustable vertical shaft 34 on which is 
mounted a rotary knife 36 that is pro- 
vided with clearing arms 37 adapted to 
grip and to throw to one side the out 
tops. The position of the knife is ad- 
justed by collars 38. The shaft 34 is 
driven through bevel gear 39, 40 from a 
shaft 41 connected by chain-and-sprocket 
gear with the axle 16 of the main 
supporting wheels of the frame. A 
jockey pulley 45 maintains the chain 
taut. The auxiliary frame is moved 
vertically to position the knife for 
cutting the individual beets by a 
frame 50 having its rear end flexibly 
supported by hanger rods 62 from the 
auxiliary frame 28 and its forward end by adjustable rods 63 pivoted to the frame 28. 
Bars 51 extend longitudinally of the frame 50 and engage the beet tops. In a 
modification the frame 60 is replaced by a transverse shaft mounted in the auxiliary 
frame and carrying spaced discs adapted to comb through the tops. The wheels 
of the main frame may be adjusted laterally to suit the width of the rows and the 
front wheels are connected by hnks 19 with the pole 20 so that the machine turns 
with the drau^t pole. 

A CJ. also LSJ,, 1925, 928, 450, 622 ; 1926, As, 500 and 564. 
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Production, Application, and Revivipication of Activated (Decolorizing) 
Carbon. (A) K. Bube, of Halle-Sallo, Germany. 262,278. January 
28th, 1926. (B) G. C. Lewis, of 45, East 42nd St., New York, XJ.S.A. 
262,328. May 11th, 1926. 

(A) Active carbon in a pulverulent form is produced at low temperatures by 
heating oils which are normally incapable of being cracked economically, with or 
without the addition of carbonaceous substances, in pressurc-rcsistant vessels to 
a temperature of from 350° to 500"'C. in such a manner that part of the oil remauivs 
liquid during the reaction, simultaneously. discharging the liquid, gaseous, and solid 
reaction products through a common outlet. The pulverulent active carbon ob- 
tained may then be submitted to a purifying treatment by means of hot water, 
til an example, producer gas-tar obtairu‘d from lignite is pumped through pipes 
heated to between 350° and 500 "0. at such a speed that carbon does not deposit 
on the walls of the vessel, volatilization within the rea<*tion tube being minimized 
by means of throttling-valves. From 10 to 25 per cent, of carbon is obtained in 
pulverulent form. In a second example, a mixture of powdered lignite with heavy 
lignite oil is pumped through a tube heated to about 400 to 500 C\, and the exit 
of the tube is throttled in such a way that carbon, oil, ashes and gases leave 
simultanoously. Irom 10 to 25 per cent, of the oil, and about 65 jier cent, of the 
ligmte arc separated out as carbon powder. Crude mineral oils rich in asphalt may 
be employed in admixture with coal, wood powder, <ir other carbonaceous sub- 
stances. (B) A filtering element comprises a ceramic container uliich is filled witli 
activated carbon or other organic char and subsequently burnt to render the ceramic 
material porous and to increase the activity of the char. The burning operation 
may be c*arried out at a ternpeiaturo as high as 2500 'F. Germicides, such as ]>otas- 
sium permanganate or cop|>or salts, may be introduced into the carbon or into the 
water to be filtered. The pottery f*ontainer comprises a dished disc and a (*over. 
the filtering-element being lield between the sections of an outer container, and 
the filter connected to a service pipe. Or a porous vessel may be packed witli 
carbon and provided with a cover, the element being supported in an aperture in a 
horizontal partition separating an upjier and a lower compartment. 

Confectionery, (A) Clarke, Nicholls, & Coombs, Ltd., and P. C. Howison, of 
Hackney Wiek, London, K. 261,534. November 9th, 1925. (B) F. B. 

Dehn (Fair-Play Caramels, Inc., of Middletown. New York, U.S.A.). 
262,006 Jime 21st, 1926. {C) H. Bollman, of Alsterdamm, Hamburg, 

Germany. 262,239, November 9th, 1925. {U) C. Rost, of Dresden, 

Germany 262,309 March 4th, 1926. 

{A) Relates to the formation of hollow articles, e.g., chocolate eggs, or other 
plastic materials, in rotary moulds, which are tapped or agitated durmg rotation. 
(■®) -A. piece of confectionery is moulded into the desired shape, wrapijcd, and impaled 
whilst still plastic on a stick which jienetrates the wrapper. ((') Solubility of cocoa 
is increased by the addition of a small quantity of j^hosphatides deriv’^ed from vego* 
table materials ^e.g., 2per cent, of lecithin), which is first mixt*d with a small quantity 
of the cocoa })owder, this then being distributed throughout the mass. (D) A 
machine is described for moulding, and also for causing a longitudinal feeding of 
the material during rolling. It has one roller formed with one half of its outer 
surface separated longitudinally, and capable of positive relative longiticlinal 
movement with respect to the fixed half during rolling. The roller may not be 
J^vided longitudinally but one-half may be covered by a fixed shield and the roller 
is positively moved longitudinally with resj^eet to the shield. Fiu’ther, the movable 
eleznent may be subdivided transversely each portion having a separate longitudinal 
motion and each portion being of different length to the others. 

CsNiaiFuaAL Machine Casing. T. Broadbent &, Sons, Ltd. and H. Broadbent, 
of Huddersfield. 258,789. March 6th, 1926. The cover is held closed during 
rotation of the basket by means of a pivoted latch piece carriq^^ by a stud on the 
casing. This latter is moved by a projection or projections on thc^asket to engage 
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a slot in a member which depends from the cover. A milled head on the stud 
enables the latch to be moved away from the member when the machine is stopped. — 
PBODUonoN OF Dried Molasses. S. D. Wilkins, H. C. Reiner, and E. C. Gould, 
all in Missouri, U.S.A, 257,691. June 16th, 1926. In a process for producing 
a dried molasses product from liquid molasses by first heating it at a non>injurioua 
temperature to lower its viscosity, and next passing it through a dehydrating appa- 
ratus to evaporate it to dryness, a minor proportion of a moisture-proofing stabilizer, 
preferably skimmed milk solids, casein, blood, egg albumen, or other products of 
a colloidal nature, for example those fron\ seaweed, is incorporated with the molasses 
at the first heating. Lowering of the viscosity is preferably effected by treatment 
at about 190° F. with live steam ; and the final dehydration may be continued 
until a relatively fine powder containing less than 1 per cent, of water is obtained, 
— Solidifying LiQtriDs (Alcohol, Etc.). I. G. Farbenindustrie A.-G., of Lever- 
kusen, near Cologne, Germany. 269,431. December 29th, 1925. Liquids are 
gelatinized by the addition of a magnesium alcoholate in presence of a small quantity 
of water. — Propagation of Yeast. International Yeast Co., Ltd. (assignees of 
A. P, Harrison, of Yonkers, New York, U.S.A.). 259,572. October 6ih, 1926; 

convention date, October 6th, 1926. Apparatus for the propagation of yeast by 
the process involving the continuous addition of nutrient material to the propa- 
gation vessel and the continuous withdrawal of yeast-laden spent liquor therefrom, 
comprises a number of compartments through which the fermenting liquor passes 
in succession. — ^Production of Alcohol and Acetone from Artichokes. A. P. H. 
Desborough, A. C. Thaysen and B. M. Green, of Holton Heath. 259,631. May 6tbt 
1925. In a fermentation process for the production of n -butyl alcohol and acetone 
from Jerusalem artichokes the fermentation is carried out in a mash, of 20-30 per cent, 
strength, formed by diluting a 60 per cent, mash after hydrolysis of the carbo- 
hydrates therein, as by boiling with 0*2 per cent, of sulphuric acid. Alcohol 
Motor Fuel. 1. G. Farbenindustrie A.-G., of Frankfurt, Germany. 259,944. 
October 2nd, 1926; convention date, October 19th, 1926. Motor spirit consists 
of the usual fuel with an addition of a product obtained by the destructive hydro- 
genation of carbonaceous material such as coals, tars, mineral oils, distillation or 
extraction products or residues thereof, or other carbonaceous substances of animal 
or vegetable origin. Fuels specified inc*lude aliphatic benzines of low and higher 
boiling point, petroleum, gas oil, low aliphatic alcohols as ethyl or methyl alcohol, 
benzol, heavy oils, and various mixtures thereof. — Straining Liquids. Simon- 
Carves, Ltd., and A. Robinson, of Manchester. 260,329. July 20th, 1925. Slimes 
are paased over a vibrating sieve which has a slower movement in one direction 
and a more rapid return, which sieve may be inclined and reciprocated by a rotating 
cam. — Use of Molasses for Dyeing Silk. Erste BOhmiMrhe Kunstseidefabrik 
A.-G., of Amau, Czecho -Slovakia. 260,681. August 5th, 1926. Molasses or the 
residual liquors obtained from the distillation of cdcoholic liquors, is added to the 
precipitation baths used in the spinning of viscose silk.— *-Rot ary Filter. J. A 
McCaskell, of Salt Lake City, Utah, U.S.A. 261,218. ^ January 18th, 1926. Liquid 
is fed to a filter by air imder pressure which is also used to force the liquid through 
the filter, means being provided for maintaining the liquid in the filter at a constant 
level, for subjecting the filtering medium to a rapid pulsation and for discharging 
the solid matter, while filtration is taking place, without allowing the air imder 
pressure to escape. 


FRANCE 

Manufacture of Active (Decolorizing) Carbon. P. M. A. Lebeau. 695,400. 
June 18th, 1924. Wood, or other such material, is cut into blocks (cubes, prisms, 
cylinders, etc.) ; impregnated by prolonged immersion in a solution containing 
diilute sulphuric acid and a metal sulphate (aluminium, chromium, etc.) ; and 
carbonized by raising the temperature slowly to 500-600 C., then heating to 600* 
900"C., during which stage the metallic sulphate is reduced and carbonization 
completed. — ^DsooLOBiziNa with Lignin. International Sugar & Alcohol Co,t 
Ltd. 596,919. April 20th, 1925. Lignin, obtedne^ t>y treating cellulosic materials 
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with acids, is washed, and applied in the same way as wood charcoal for purifying 
liquids. It should not bo dried, though, if this has been done it can be re-activated 
by steaming. — Extraction of Sugar from Ai*ples and Pkars. Distilleries 
des Deux SevreSf Soc. Anon. 596,201. July 12th, 1924. Fruit is subjected to 
a single or double pressing, and the pulp left treated in a diffusion battery, the juice 
obtained being worked up by the usual method. — Process of “ Hydrosulphi- 
TATION *’ FOR Bebt AND Cane FACTORIES. R. DuUUoy, 695,714. July, 1925. 
Hydrosulphite (preferably calcium) is added to the raw diffusion or mill juice in 
determined quantity and at a temperature of 60-60 C. After sulphiting to neutrality 
a determined quantity of hydrosulphite is added to the syrups obtained from the 
different crystallizations, or to remolted liquors, this addition being made in an 
medium neutral to phenolphthnlein. — Production of Activated (Decolorizing) 
Carbon. E. Urbain. 603,806. December 24th, 1924. Vegetable matter is 

extracted with solution ot zme, aluminium, or ferric chlorides with or without 
the addition of hydrochloric, sulphuric or phosphoric acids. After filtering, it is 
dried, calcined, washed with hydrochloric acid and again calcined at 800° C. or 
upwards, when a very active carbon is obtained. Extracts obtained in this Jixivi- 
ation may be evaporated, carbonized with excess of zinc chloride — or they may be 
washed free from zinc chloride and carbonized with excess of calcium carbonate, 
the product resulting forming a very good decolor izmg agent. — Manufacture 
OP Active (Decolorizing) Carbon. E. Urbain. 604,181. December 21st, 
1924. Activated carbon is made under such conditions that products of different 
density are obtained whic h exhibit different degrees of acjtivily toward the same 
gases and vapours. — Manufacture of Active (Decolorizing) Carbon. J. 
Ma0tegaal. 604,417. 0<‘tober 10th, 1925 ; convention date, October 16th, 1924. 
(4ase8 ironn the dry distillation ot carbonaceous material, cooled and purified, if 
iiecjessjiry, are led from the retorts into a furnace, where they are burned and passed 
over incandescent carbon. 


UNITED STATES. 

Confectionery. (A) Wm, S. Cloud (assignor to the Euclid Candy^Co., of Cleveland, 
Ohio). 1,608,302, November 23rd, 1926. (if) Roy D. King and Herbert 
J. Melville (assignors to Williamson Candy Co,, of Chicago, 111.. U.S.A.). 
1,608,942. November 30th, 1926. (C) Edward J. Retzbacb, of Si. Louis, 

Mo., U.S.A.). 1,609,199. November .30th, 1926. (D) Leon G. Hamlin, 

of Milwaukee, Mis., U.S.A. 1,610,049. December 7th. 1926. 

( A ) A process of making confections consists in continuously moving centres 
and while so moving first applying a coating of liot viscous material to the centres 
to render the same sticky ; second, without appreciable cooling applying a multi- 
plicity of edible units to the sticky surface of the centres ; third, cooling the pieces 
thus formed until the same are cooled throughout to a temperature below the 
molting point of the final coating ; and, fourth, applying a coating of finishing 
material. {B) A method of applying coatings of nuts to confection centres consists 
in maintaining a travelling bed of nuts, depositing spaced charges of viscous 
cementing material on said bed wliile in transit, then in transit imposing the centres 
on such charges of material, then in transit depositing covering charges of the 
cementing material on said centres, then in transit covering the covering charges 
with nuts, then in transit separating the bod of centres and nuts into individual 
positions com}irising each one centre and a proportionate part of the surplus nuts, 
and then separately tumbling such portions. {(J) In the art of making and 
packaging ice cream in merchantable units or bricks of small volume for delivery 
to the ultimate consumers, a process comprising flowing the semi-frozen product 
from a source of supply and while the product is maintained in proper semi -frozen 
condition, directly into and so as to fill a carton or paper box of a size suitable 
for domestic consumption, and chilling the product in the filled carton to a hardened 
condition, substantially as and for the purpose set forth. {D) A candy cutting 
machino includes a cutting means, a movable frame along which said cutting means 
is movable with respect to the candy, a cam to lift said cutting means after a cutting 
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operation, a cam to move the frame away from and maintain the ^cutting means 
out of interfering engagement with candy being fed upon the lifting movement of 
the cutting means> uprights to which said guide frame is pivoted, a driven shaft 
mounted by said uprights, and said cams being disposed on said shaft. 


Impkovements in the Manufactubb of Icing (Pulvebized) Suqab. A. E. Ackers, 
of Homebush, Sydney, Australia. 1,605.420. November 2nd, 1926. Claim is 
made as follows : “ In the manufacture of icing (pulverized) sugar, in combination 
with the process steps of pulverizing, and packaging the sugar, an intermediate 
step comprising cooling the pulverulent sugar, while unpacked, to dissipate the 
heat acquired by it through the friction incident to pulverizing” — Clabification 
OF Tubbid Liquids. Wilfred E. Langelier, of Berkeley, Cal., U.S.A. 1,605,596. 
November 2nd, 1926. A process of separating colloids from turbid water or other 
liquids, which consists in treating the solution with a coagulant, and thereafter 
agitating the solution for certain periods successively at different speeds. — Table 
Sybup. Benjamin H. Merck, of Gainesville, Ga., U.S.A. 1,606,754. November 
2nd, 1926. Claim is made for the process of producing a coconut flavoured syrup 
consisting in boiling together equal parts of sugar and glucose with the addition 
of a small amoimt of water, placing coconut in the syrup as produced and cooking 
the same for a short period, adding further water and continuing the cooking, per- 
mitting the mixture to stand until the cocoanut butter released by cooking has 
separated, removing the coconut butter and straining from the syrup the coconut. 
— Absobbent fob Explosives. Chester Mott and Henry W. Dahlberg, of Denver, 
Colo, (assignors to the Purox Company, of Denver). 1,606,889. November 16th, 
1926. Claim is made for an absorbent for liquid oxygen, for use as an explosive, 
composed of peat, molasses mixed with the peat, the mixture being dried and finely 
comminuted, and finely-divided carbon mixed with the aforesaid mixtuic. — Fjltbb 
Pbess Bag. John P. Hamilton (assignor to the Allis-Chalmers Mfg. Co., of Mil- 
waukee, Del., U.S.A.). 1,607,619. November 23rd, 1926. A filter-press bag 

imit comprises interconnected foraminous metallic side walls each having a plurality 
of pre&sure-transmittting bars permanently attached to the unit at the wall edges 
and spaced apart to provide external outwardly ox)en drainage channels directly 
upon the unit, said bars being formed for co-oction with similar bars of an adjacent 
unit to prevent outward distortion of said walls at said bars and to form unobstructed 
open ended conduits extending entirely across the adjacent sides of the co-operating 
units. — Alcohol Motob Fuel. Clay M. Hudson, of Manila, P.I. 1,607,891. 
November 23rd, 1926. This comprises an admixture of alcohol, acetone, and 
substantially 1 per cent, of aniline. — Food Pboduct in Sybup Fobm. Jokichi 
Takamine, Jr., and N. Fujita (assignors to Takamine Ferment Co., of New York, 
U.S.A.). 1,608,010. November 23rd, 1926. A food product in syrup form has 

a sweet and palatable flavour and contains sugar and digestive enzymes com- 
prising diastatic and proteolytic enzymes. — Clabification, tfhiNa a Fatty Solvent. 
Keiicho Seo, of Kanagawa-Ken, Japan. 1,609,133. J^ovember 30th, 1926. Sugar 
solutions are clarified by acidifying, then adding a solvent of fatty substances 
immiscible with and lighter than water, €^^ltating, and permitting the mixture to 
settle, the impurities rising and floating upon the surface of the mixture in a gel 
form. — ^Manufactubb of Phosphobio Acid, using Sulphub Dioxide. Henry 
Blumenberg, Jr., of Los Angeles, Cal., U.S.A. 1,609,239. November 30th, 1926. 
A process of making phosphoric acid comprises subjecting finely-ground calcium 
phosphate in the presence of water to sulphur dioxide under pressure, the quality 
of sulphur dioxide being in excess of that required to form sulphurous acid with 
the water. — Pboduction of Ftbbb Boabding. Joseph R. CooUdge (assignor to 
Montan, Inc., of Boston, Mass., U.S.A.). 1,609,642. December 7th, 1926. Fibre 

board is impregnated for a substantial depth with a melted waxy material which 
is hard and brittle at high atmospheric temperatures but becomes suffloiently fluid 
at 275*’F. to penetrate into the microscopic pores and cells of fibre board, and 
subsequently allowing the fibre board so treated to cool sufficiently to cause said 
material to harden therein. * ^ 
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United States. 

fWtlUtt 4 Gray,) 


(Toni of 2,340 Ibi.) 

Tbtai Receipts, January lit to January 26th .. .. 70,132 

DeliTeries „ ,, ...... 99,736 

Meltings by Refiners „ „ 142,000 

Exports of Refined „ „ 200 

Importers* Stocks, January 26th 97,669 

Total Stocks, January 26th .. 135,114 

1926. 

Total Consumption for tweWe months 5,671,335 


Cuba. 


Statbmknt of Exports 

AND Stocks 

OF Sugar, 

1924, 1925 

, AND 1926. 



1924 

1925 

(Tons of 3.34U Iba.) 

Tons 

Tons 

Exports 

.. 3,736,359 

.. 4,650,474 

Stocks 

... 146,422 

.. 292,119 


3,881,781 

4,942,593 

Local Consumption 

.. 115,000 

135,000 

Receipts at Ports to November 30th .. . 

... 3,996,781 

6,077,693 

ffavofia, Xovemhei' SOlh, 1926> 


J. Guma.— 


Sugar Crops of the World. 

(WxlUii 4 Gray' » Ettxmatit to Janumy ISth^ 1927 ) 


Cane. 

Amexica 

Asia 

Australasia 

Africa 

Europe 

Total Cane 

Beit. 

Europe 

U.S.A 

Canada 

Total Beet 

Total Cane and Beet.. 


1926-27. 

Tons. 

1925-26 

Tons. 

8,343,600 

6,021,967 

510.000 

617.000 
7,600 

8,666,365 
6,264,484 
. .. 612,344 

679,387 
9,000 

16,499,957 

16,221,580 

6,862,000 

810,000 

28,000 

7,441,441 

804,439 

32,476 

7,700,000 

8,278,366 

28,199,957 

24,499,935 


1926. 

Tons. 

3,401,618 

3,282,012 

3,262,682 

86,000 

128,262 

188,552 

1925 

6,510,060 


1936 

. Tons 
.. 4,433,228 
.. 225,593 


4,658,821 

145,000 


4,803,821 


. Mbjrr 


1934 23. 
Tons 

8,877,329 

5,661,027 

536,490 

545,260 

8,087 


15,628,193 

7,083,068 

974,185 

36,200 

8,093,453 

23,721,646 
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United Kingdom Monthly Sugar Report. 


Our last report was dated the 11th Jemuary, 1927. 

During the last few weeks under review prices generally have had a setback 
and the whole trade has been very quiet. 

The London Terminal Market has continued to be active and the registrations 
have been above the average, principally in the old crop deliveries. The principal 
feature has been the unexpected hedge selling of May paper against the unsold portion 
of Home Grown, and also similar operations in October/December against Home 
Grown. Outside speculation has continued on the long side but the recent decline 
has caused the liquidation of a considerable amount of March which has 
been in some cases transferred to later months. Only small quantities were 
tendered in January and this month was finally liquidated at 17s. 9d. March 
moved from 18s. lljd. to 17s. lljd. to ISs. 6d. to 18s. 3d. May sold from 19s. Ofd. 
to 18s. 6d. to 18s. lljd. to 18s. 2Jd. to ISs, lOJd. to 18s. 6}d. August sold from 
19s. 3d. to 18s. 7 id, to 19s. 2^. to 17s. 4j^d. to 19s. Ofd. to 18s. SJd. October sold 
from 178. 9d. to 108. 7Jd. to 17s. 4Jd. to 17s. 2Jd. ; and November/December from 
17s. 4}d. to 16s. 4id. to 16s. lO^d. to 16s. 9d. The latest prices are February 18 b. ; 
March 18s. 3d. ; May 18s. fifd. ; August 18s. 9{d., October 17s. 2j^d. ; and December 
168. Sid. 

Actual sugeu* has been very dull and the demand from the trade throughout 
the period under review has been exceedingly small . January is usually a poor month 
for consumf^tion bxit this month has been exceptional and it should bo evident 
that the demand will be much heavier during the next few months in consequence. 
Czecho Granulated has been very scarce and has never been pressing, ready f.o.b. 
Hamburg has been traded in from 19s. 6d. to 19s. to 198. IJd , and April/August 
from 20s. 3d. to 19s. 9d. There has been an ample supply of Dutch Granulated for 
ready from 19s. fid. to ISs. lOJd. to lOs. 3d. ; April/ June from 19s. 9d. to 198. IJd. 
to 19s. 4id. American and Canadian Granulated was offered from 20s. 6d. down to 
19s, lO^d. c.i.f. ; Spot Granulated moved from 32s. 3d. to 31s. 4id. to 31s. lO^d. 
duty paid. 

It heis been very difficult to sell Home Grown and prk’es have been reduced 
from 33s. 3d. and 33s. 9d. to 32s. 3d. and 32s. 9d. respectively, and a fair business 
has been done at this lower level. 

The British refiners — owing to the raw position — were reluctant to lower their 
prices, but owing to the accumulation of white sugar they were forced to reduce their 
prices 6d. per cwt. on January 15th, and on January 26th a further decline of fid. 
per cwt. was registered. The latest prices are No. 1 Cubes 37 '3, London Granu- 
lated 338. IJd. duty paid. 

Raw sugar has never been pressing for sale, but on the other hand our refiners 
have not been anxious buyers. Cuban 96 per cent, sold in small quajitities from 
16s. to 15s. c.i.f., but a fairly large quantity was taken recently at 16s. 1 Jd. To-day’s 
price is 15s. fid. c.i.f. Continental coimtries also bought in the neighbourhood of 
168. 3d. to 16s. 4id. c.i.f. 

In New York there has only been a very small demand for raws from the 
refiners in consequence of the very meagre demand from the trade. Cubans sold 
down from 3| to 3t c.i.f. New York, and the latest price is 3 ,^„ths. Porto Ricos and 
Philippines have been sold in America in good quantities. The Futures market is 
about 15 points lower than a month ago. 

Mr. F. O. Light has made no further alteration in his estimates, so it can l)e 
assumed that the total of the European crops is 6,840,000 tons. With regard to 
Cuba, the President has again reiterated that under no circumstances will the crop 
exceed 4,500,000 tons. The leceipts to date are 634,000 tons against 924,000 this 
time last year, and the stock at the ports is 401,000 tons against 446,000 tons in 1926* 

21» Mincing Lane, Abthitb B. Hodqb, 

London, E.C, 3. Sugar Merchants and Brokers. 

8th February, 1927. 
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Notes and Comments. 


The Outlook. 

The home-grown beet (*ro]) has now been nearly all marketed, and 
is estimated at 148J)00 tons expressed as refined. Incidi^ntally, with the 
gradual disappearance of this compel ition from the market, the Tate & 
L\a.E refineries have been able to resume operations and are now all at work 
again. Messrs, ('zaknikow ))ut the consumption during 1926 of home-grown 
beet at 129,318 tons, as compared with 36,725 tons in 1925, and, adding 
these to the consiinifition of foreign sugar, they estimate our total consump- 
tion for 1926 111 raw value at 1,906,229 tons as compared with 1,854,594 
tons in 1925, an increase in consinn[)tion of 51,635 tons, which may be con- 
sidered very satisfactory in view of tlie fact that tlie ])rolonged coal strike 
kkl to much extra uueni[iloyment. 

Indications all point to the belief that in the coming months consumption 
is going to exceenl ])roductir)iu and consecpieiitly there will be a dram on 
the existing reserves. Lamborn & Co., of New York, have issued some figures 
on this statistical ])osition ; ttiey estimate the world's sugar production 
during 1926-27 at 24,347,()()0 long tons, a reduction of 2*5 per cent, over 
1925-26, while the consumj ition they put at 24,881,000 tons, an increase 
of 2*3 per cent, over 1925-26. The cpiaiititative advance in the world pro- 
duction is thus arrested, for the first time since 1919-20. Sugar production 
is however expected to continue its progress, though at a lesser rate than 
in recent years. Stocks arc accordingly estimated by these statisticians 
as being reduced at the end of August next by 534,000 tons, as compared 
with stocks in hand on September 1st, 1926. 

The Cuban camj^aign got int(^ full swing once the New Y"ear arrived, 
and latest reports iinlicate that the arrears as contrasted with tlK‘ same 
date last spring will soon be wiped out. The centrals were unable to agree 
amongst themselves as to the allocation of the crop, so in the end the President 
through his official departments settled the distribution. Opinion has been 
divided in the sugar world as to whetlier the Cuban authorities would persist 
in the end in restricting Cuban production to the statutory four and a half 
million tons ; but while it is not impossible that towards the end of the 
season the change in the sugar position may tempt them to relax their restric- 
tions, the Cuban Government have so far shown a firm front in carrying 
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out their proposals, and have increased the fine leviable on infractions of the 
law as to individual factory outputs. Some districts may, it is true, not 
be able to turn out quite all they are allotted, in which e^ ent other producers 
may be allowed to scale up a bit ; but the total crop aimed at does not 
de\date from the maximum laid down by recent lecfiBlation, 

The British Refiners’ Case. 

On another page we give a paper from the pen of Sir Francis Watts, 
K.C.M.G., on the British refiners’ case against home and foreign competition, 
as viewed by West Indian interests. It is always useful to learn the point 
of view of the other producer and for this reason we are glad to give so dis- 
tinguished a West Indian savant as Sir I"bancis Watts an opportunity 
of putting forward the views held by sugar producers in that quarter of the 
Empire. But we feel boimd to observe that he seems rather predisposed 
to assume that the refiners’ case — against home grown beet in particular — 
is justified up to the hilt and that nothing remains to bo done but to find 
a solution that will at the same time leave West Indian interests unaffect etl. 
The bulk of the paper is in fact taken up with the pros and cons of a recent 
statement of the refiners against the competition of home grown beet sugar, 
Empire washed sugars, and foreign refined, at the same time briefly outlining 
certain West Indian objections to possible lines of remedy. But in our 
view one or more of these competitors has a much stronger case than seems 
to be assumed, and any completely equitable solution of the problem is 
decidedly difficult to effect. 

There is no doubt that tho refiners are suffering from a degree of com- 
petition unsurpassed since the palmiest days of the Continental bounties 
when foreign refined was dumped freely on these shores. The war gave 
them their opportimity, inasmuch as it cut off at one fell stroke the imports 
of their principal rivals and carved out new channels for the importation 
of refining raws. But the war also impressed on us the politico-economic 
lesson that while giving sugar its finishing touches in this coimtry might 
be good for our industrialists as far as that went, the production entirely 
overseas of our total sugar consumption was not good for the consumer ; 
so steps were rightly taken to remedy that defect, and sugar beet cultivation 
was added to om system of agriculture. Since the entire history of beet 
sugar production had shown that a new industry of this kind could not 
be established without fiscal aid, it was inevitable that the Government 
should agree to aid it by means of a subsidy which was fixed to last for a 
term of years in periodically declining amounts. But for this subsidy no 
capital, it is safe to assert, would have been forthcoming to erect the fourteen 
or more factories now existing or projected ; tio terms could have been 
offered to the farmers sufficient to overcome their innate conservatism to 
changing their agricultural practice by including a new and unknown unit 
in their rotation of crops ; the experiment would have had a brief and spas- 
modic existence and have died out speedily, just as previous attempts had 
done. But thanks to the subsidy the new experiment has been having a 
fair trial, has caught on amongst all progressive farmers, and while it is 
not yet a foregone conclusion that it will ultimately be able to exist without 
fiscal aid, the outlook after only three seasons is hopeful rather than the 
feydrse and justifies the attempt being persevered with. 

The results of course are various and cannot satisfy everybody. There 
ifiTno doubt that the new cultivation is proving of great benefit to home 
agriculture (as is shown in our quotation below from a report in the Time^ 
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by its Agricultural Correspondent) and this is a point that must carry 
considerable weight in home circles.^ There can be no reason why this 
coimtry should remain the sole exception to the rule holding good in all 
countries of the temperate zone that some at least of the requirements of 
the population in sugar should be produced at home and not imported. 
So it is all to the good that we who can consume over If million tons of sugar 
annually shoxild produce some of it within our own borders and to that extent 
be independent of outside competition. Various estimates of our home 
capa;city for production have been made from time to time, but half a million 
tons seems to be the outside figure. This year we are in the neighbourhood 
of 160,000 tons, and to that extent other producing sources in the world 
are bound to suffer. 

Sugar Production in One Stage or Two. 

But the refiners argue that the sting in the subsidy lies in the fact that 
it does not stop at the raw stage but rises through polariscopic stages to 
fully refined. Confine it to the raw stage, they ask ; and then these factories 
would presumably content themselves with turning out raws only, which 
would need to be transported to one of our coastal refineries to be remelted 
and timied into refined ! But would they, it is legitimate to enquire ? Scien- 
tific research has solved for beet sugar more completely than for cane the 
problem of turning out practically refined sugar in one stage at the beet 
factory, and it is idle to suppose that the promoters of these factories who 
have been able to fit them up on the most modem system will prefer, subsidy 
or no subsidy, to turn out anything else than the best qualities of sugar. 
Even if they gain nothing from the subsidy by doing so, they must take 
the long view that, science having come to their aid as it has, it is to their 
advantage to make the most of it — both now, and in the future when con- 
ceivably they may have no further fiscal aid than the preferential excise 
duty. For this reason there is everything to be said for the attitude of the 
Grovennnent in doing nothing that would be calculated to hamper these 
exjierimental factories from achieving their utmost aim. That the refin- 
eries have this past season found themselves faced with the competition 
of some 130,000 tons of ready-made home sugar is an unfortunate incidental 
of this policy ; but the latter is only jiart of a world-wide re-shuffling of values 
in which our refineries are being pushed back by contending forces that 
are bound to increase rather than the reverse. Principally contending 
is the march of science in the cane sugar industry of the troiiics where direct 
consumption sugar is (more slowly than beet but not less certainly in the ’ 
end) endeavouring to establish itself as the standard of production. Against 
this onslaught it is difficult to see how refining as a separately located and 
separately conducted process can hope to compete successfully. Hence 
the subsidizing of home grown sugar is not the most threatening piece on 
the chess board, though it may at the moment be the most prominent. 

The refiners, however, complain also of the competition of foreign sur- 
plus refined sugars entering this country. There they have a grievance 
that is legitimate and certainly calls for redress in view of the general economic 
policy postulated by Imperial preference. But, as we have before pointed 
out, the remedy runs counter of certain political opinions held in this country, 
and a similar good case could be made out for protecting many another 
home industry that suffers from the competition of the surplus products 

^ Pace Sir Francis Watis, we venture to suggest that the British public do now appear 
to gi^asp the place of this iudusti*y in the national economy. 
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of foreign manufacture. Personally, we axe fully in favour of granting 
such protection ; but whether the Government can devise a method of 
relieving the refiners, without embarking on a distinct incursion into the 
realms of Protection generally, remains to be seen. 

The Position of Empire Cane Sugar. 

Sir Francis Watts in his paper elsewhere admits that the refiners 
have never had the monopoly of sugar production, inasmuch as a certain 
amount of direct consvimption sugar has always been produced in the West 
Indies and elsewhere. He argues however that tropical sugar producers 
will always look to the refineries to take the bulk of their output ; and he 
therefore looks with favour on the suggestion that the duty on refined sugar 
imported into the United Kingdom should bo increased, so as to protect 
the refiners* sphere of operations. But when he goes on to suggest that a 
feasible definition of “ refined ” is si^ar polarizing 98° or over, it becomes 
necessary to point out that while this would leave untouched West Indian 
grocery sugars which usually polarize imder that figure, it would penalize 
a number of plantation whites from other parts of the Empire which repre- 
sent more modem methods of manufacture and polarize well over 98°. 
If it is possible to protect the home refiner from the invasion of cheap 
foreign refined sugars, that would appear to be the most that can be done, 
without stultifying the efforts of Empire producers of sugar, both at home 
and overseas. 

As for the present competition of home-grown beet with Colonial cane 
sugar, it appears to us sufficient to remark hero that it is questionable whether 
any subsidy offered to our West Indian sugar industries could have produced 
within three years an increase of ) 30,000 tons of sugar. The scope for further 
expansion in these sugar regions is by no means great, and the opening up 
of new cane territories is a matter of much more time and organization 
than is the expansion of beet sugar production on our own country side at 
home. This last is a new feature which has come probably to stay and its 
competition will have to be reckoned with. With the preference to lielp it. 
Empire cano sugar ought not to have any difficulty in maintaining it s})ositi on 
on the home markets as one of our standard sources of supply, but it can 
no longer expect the home country to be content to import all its require- 
ments in sugar even if Empire grown, for it is becoming increasingly clear 
that a new system of home agriculture which has received the approval of 
more than one political party will be tried out to the utmost and if feasible 
will become a standard feature in our food crops. The general feeling in 
its favour is too strong to be discounted. 

The Times on the Beet Industry. 

As showing the general view held in agricultural circles the following 
excerpts from an article in the Times by its experienced Agricultural Corres- 
pondent are worth quoting. “ The sugar beet industry (he wrote) has 
been prominent in the public mind in the past few weeks. The agricultural 
eommunity, in its eager search for a way out of the industrial deadlock, 
has been studying minutely the merits and risks of the pursuit, while the 
section of the great business world particularly interested in the manufacture 
-of home-grown sugar has also been. scrutinizing closely the economic possi- 
bilities of this important outlet for capital. In addition, the general public 
.have had their attention directed to the enterprise through Parliament, so 
that the recent survey has been broad, if not always impartial or sym- 
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pathetic. The position of the new industry as revealed .... is extremely 
encoiiraging. The progress that has been made in the past few years is 
creditable to all who have been instrumental in bringing about the develop- 
ment — successive Governments, business firms, and farmers. The present 
state of the industry if it could be maintained would be of the greatest service 
to farming, and would go far to ensure that arable husbandry would continue 
on an undiminished scale, or be increased. With a root crop that is immedi- 
ately convertible into money to serve in the rotation as a variant to cereals, 
clovers and grasses, and in suitable circumstances as a substitute for the 
roots for consumption by cattle or sheep, the position of the farmer is maide 
appreciably stronger .... The financial side of the industry may not 
yet have emerged from the experimental stage. The critical period in the 
trials has been reached, however, and with the State aid decreasing as the 
experience of the farmers and factory companies extends, the test will be 
complete before the term of Government help terminates. The, full period 
of ten years should see the business established on a sound and enduring 
footing, and if tins result should be achieved it will, I believe, excel any 
comparable accomplishment on the Continent. The results, so far as they 
have been ascertained, throw an interesting light on the adaptability of the 
soil and climate of this country for the cultivation of sugar beet, and the 
resour(*efulness of our farmers in tackling new enterprises .... The 
yield of roots was usually satisfactory and the sugar content in the roots 
exceeded the most sanguine expectations .... The summer of last 
year was about as sunless and cheerless as any within recent memory, so 
that it would be contrary to reasonable calculation to attribute the high 
sugar content to the influence of the sun .... Taking all things together 
it would seorn to be fair to assume that increased experience, and the intelli- 
gent application of its teaching, more than anything else, brought about 
the gratifying results obtained in 1926. Farmers have been quick to per- 
ceive and to grasp the essential requirements of their crop ; and losing 
no time in putting their improved knowledge in effective use, they have 
coaxed from their land in a sunless season crops remarkable alike for their 
bulk and their quality. 

“It would bf3 a mistake, however, to assume that the complexities 
of the crop have been completely mastered. There may still be much to 
learn and the experiences of coming years will, it may be hoped, reflect 
continued progress in the interpretation of the fundamental principles and 
the adoption of sound practice in the cultivation of sugar beet.” 

German Sugar Combines. 

According to Hu^ibert of Magdeburg, the combine of German sugar 
factories and refineries which has been in existence for some years has lately 
come in for criticism, and the question is being asked whether under present 
circumstances the disadvantages do not outweigh the benefits. This com- 
bine originated after the war when many factories found it difficult to sur- 
mount their financial difficulties unaided, and by combination amongst 
a number of the factories much overhead expense was saved. But latterly 
it has been found that factories outside the combine have obtained higher 
prices in consequence of competition amongst the refiners, have got their 
money sooner, and have been able to profit much better by the market 
chances ; bo some imeasiness has been caused amongst the members of the 
combine, and a re-consideration of the whole question has been demanded. 
A leading advocate against the combine is said to be Mr. Weidner of the 
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Centralhlatt fur die Zuckerindustrie, who has always been a strong supporter 
of the provisions of the Brussels Sugar Convention ; he characterizes these 
combines as imthrifty and as interfering with the re-establishment of the 
German terminal markets. But as the firms in the combine have boimd 
themselves for a considerable time, it is difficult to see how the previous 
position could once more be reverted to ; at the same time, it happens 
that some of the members of the combine have already managed to withdraw, 
so further developments in this direction are not impossible. 

Prospects of the German Beet Campaign. 

The same statistician reports that in well-informed circles in Germany 
a 6 per cent, increase in the beet sowings is considered a rather conservative 
estimate. The trouble experienced last year with the field workers has of 
course a discouraging influence on present prospects, especially as the j)rices 
for other agricultural products have improved and will offer increased com- 
petition for the supply of labour. On the other hand, it is confidently 
anticipated that the new Government will increase the import duty to Mks. 
7*60 per 50 kg. The admission of foreign labourers to the beet fields— an 
important factor in gauging results — ^is expected to be settled* soon in favour 
of the farming interests ; but for the time being the number admissible is 
put at 100,000 as compared with 130,000 last year. Till it is known whether 
this number can be increased or not, negotiations for beet sowings are carried 
out under difficulties, so the preliminary estimates reflect only general 

impressions as yet. 

Payment for Beets in Italy. 

The standard of payment for beetroots in England is on a considerably 
higher scale than it is amongst Continental growers, and it is by no means 
certain that the present degree of disparity can be permanently maintained 
in the face of competition. Anyhow, the standards abroad would appear 
to be by no means displeasing to the growers concerned. As an instance* 
of what is done in Italy, the latest arrangements between the sugai 
factories there and the Italian federation of beetroot growe^rs may 
be cited. The roots are of course paid for in accordance with their sugar 
content, which represents the industrial value ; and out of the price obtained 
from the sugar extracted, 44-5 per cent, will be retained by the factories 
per 100 kg., and 55-5 per cent, by the cultivators per ton of roots of an average 
polarization of 14 per cent., which corresponds to a yield of 10 per cent. 
The beets will be paid for proportionately more or less, according as their 
polarization is above or below 14. Thus, if the price of sugar, exclusive 
of the manufacturing tax of 400 lire, is fixed at 270 lire per 100 kg., then 
120* 16 lire are retained by the factory per 100 kg. of sugar produced, and 
149*85 lire go to the beet growers per ton of beets having 14 per cent, polari- 
zation. Every degree more or less of polarization would therefore mean 
a difference of 1*07 lire in the payment to the growers. This method of 
payment, it may be added, came into force first in 1926, and at the start 
did not meet with general favour as it was thought to be of too complex 
a character. But after one season’s trial, it was everywhere accepted favour- 
ably, especially as the other crops competing with beetroot did not offer 
very remunerative prices to the farmers. 

The Italian sowings this year are expected to show an increase of 30 
per cent, over 1926, or 110,000 hectares, as compared with 80,000 in 1926 ; 
with this area Italy’s requirements in sugar, calculated at some 325,000 
tons, will probably be met. 
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The Outlook in British Quiana. 

The Times last month had a le£Miing article on British Guiana, inspired 
by the fact that two British Members of Parliament, one a Conservative, 
and the other a Labour man, had just returned from a trip to that colony 
at the request of the Colonial Office, to report primarily on any steps that 
might be taken to make better use of the economic resources of the colony. 
Our contemporary took the opportunity to outline some of the difficulties 
that are met with in achieving this desirable result. 

The immediate prosperity of British Guiana turns upon its sugar. There 
are big possibilities with regard to timber {for nearly 90 per cent, of the whole 
territory is forest) wliile rubber growing also offers advantages. But sugar 
remains, as it has always been, the staple commodity of British Guiana and 
the arbiter of its prosperity. The historj'^ of the colony has been dominated 
by the question of labour for the sugar plantations ever since the abolition 
of slavery nearly a hundred years ago. The longest and most important 
of the labour experiments, the indenture system, which brought a Icu^e 
population from India, was finally stopped a few years ago by the action 
of the Indian Government. The laboiir outlook is imcertain to-day, but 
for the moment the future of the main industry of British Guiana is un- 
certain also. The British preference while it has proved an invaluable help 
has also stimulated the products of Queensland and Natal which have entered 
the United Kingdom market. British Guiana also suffers from the handicap 
of lacking large-scale capital improvements, such as are a feature of other 
sugar territories ; tliere is this lack of new capital because there is a final 
iincertainty for sugar-growers in the political state of the Colony. This, 
according to the Times y is due to the peculiar constitution enjoyed by the 
colony, government being partly by officials and partly by elected members. 
“ The result has been friction between the Government and the elected mem- 
bers, that is the lawyers or traders who have secured the miscellaneous 
native vote. Of late years the friction has become acute, and there has been 
a marked decline in local political standards.’’ The conclusion drawn 
is that British Guiana will continue to be handi(‘apped, till there is renewed 
confidence in the security of investment there. 

Errata. 

Two or three slips which have occurred in recent issues of this journal call 
for correction. On page 6:i3 of our December issue, lino 9, the year given as being 
the date of the Philippine crop under review should have been “ 1924-25,” not 
“ 1925-26 ” as printed. — In the same issue on page 639, line 15 from bottom^ 
** pound ” should have read ” round.” — On page 64 of February, lino 10 from top, 
the year “ 1903 ” should obviously have read “ 1893.” 


The final general forecast of the 1925-27 Indian cane sugar crop estimates 
the area sown at 2,920,000 acres, as against 2,679.000 acres last year, an increcwe 
of 9 per cent. The total yield of raw sugar {gar) is estimated at 3,208,000 tons, 
as compared with 2,977,000 tons last season, an increase of 8 per cent. Weather 
conditions have generally been favourable, and the condition of the crop on the 
whole is reported to be good. 

A Committee on National Debt and Taxation which has just issued its Report 
after nearly three years of investigation, remarks incidentally that, as distinguishing 
between duties on luxuries and duties on necessaries, the Committee thinks that 
“ the sugar duty is relatively high, even in the financial needs of the time.” But 
with the loss of revenue experienced by the country as a result of last year’s disas- 
trous coal strike, it may be doubted whether the Chancellor of the Exchequer can 
afford to take the hint in his next Budget which is down for April. 
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The British Sugar Beet Society. 

Recent Progress and the Future Outlook. 

The Report of the Committee of the British Sugar Beet Society, Ltd., 
for the year 1926 lately issued, reveals a tale of steady progress and varied 
activities in its twelfth year of existence. 

The year saw four new factories erected in this coimtry, thus bringing 
up the number completed to fourteen. The factory scheme for the West 
of England, however, which the Anglo-Dutch group had in contemplation, 
could not be proceeded with. Four alternative sites were considered, but 
in the end all proved unsuitable, either from insufficient assurance of acreage, 
or from technical difficulties such as the disposal of effiuents. This last 
obstacle has in fact had to receive considerable attention of late, it having 
had the effect of arresting the erection of more than one factory ; and the 
Society was invited by the Ministry of Agriculture to co-operate in an in- 
vestigation of the problem. A special Factory Effluent Committee was 
appointed, composed of resident technical officers of the factories, and a 
technical adviser has carried out investigations on their behalf. It is hoped 
that as the result of this scheme of co-operation amongst the factories 
and the pooling of experience, improved methods may be devised to avoid 
future difficulties. 

The factory results, as revealed by a Parliamentary Wliite Paper, 
showed that only some of the new factories had worked at a profit in 1925, 
thus demonstrating the high cost of initial experience and organization. 
On the other hand, there is already evidence to show that the results of the 
1926 season may prove to have been more favourable in all material respects. 
Reports from farmers indicate that they have been satisfied with the results 
of the last crop, and much additional experience has been accumulated. 
The high quality of the roots has been a notable feature of the past year. 

During the year in question, a visit of inspection was paid by members 
of the Society to sugar beet estates in Oermany to investigate the methods 
of growing beet for seed. Valuable information was gained, both on the 
particular subject of seed raising and with regard to the sugar beet industry 
generally in Germany. At home a large number of trials have been held 
to demonstrate the lifting of beet crops by mechanical devices, and have 
proved a valuable means of bringing British manufacturers of agricultural 
machinery who have studied the question into direct touch with the farmers 
and their requirements. 

The usual amount of general propaganda was imdertaken during the 
year, lectures both technical and pojmlar being delivered in various suitable 
centres. There has been a steady demand for the Society’s literature, and 
a large correspondence in connexion wi^h general public enquiries has been 
undertaken. 

But with the resignation by Mr. Axfbed Wood, the Secretary, of a 
position he has occ^ied since the inception of the Society, an opportunity 
has arisen for considering whether having regard to the present position 
of the development of the sugar beet industry, the results cichieved, and 
the work now being undertaken by the various bodies interested in the 
several aspects of the subject, in particular the National Farmers’ Union, 
the pioneer work for which the Society was formed has not been accom- 
plished. A Committee of the Society are therefore proposing to review the 
whole position in the light of present conditions, and indications rather 
point to the belief that the Society as a separate entity may be woimd up. 
Mr, Wood has consented to remain in office till a decision has been reached. 
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The British Beet Sugar Subsidy. 

Debate in Parliament. 

On February 16th and 16th a debate took place in the House of Com- 
mons on the beet sugar industry, occasioned by the fact that amongst a 
number of supplementary estimates that had to be passed was one for 
£460,000 required for the subsidy on sugar and molasses manufactured 
from beet grown in Great Britain. The original estimate as passed by 
Parliament was for a sum of £2,760,000, but this having proved inadequate 
a further supplementary sum was now asked for by the Government. A 
numbers of members attempted to profit by the occasion to criticize the 
principle of subsidies, but they were ruled out of order by the Chairman 
on the score that the House had agreed to the principle of a subsidy in the 
original debate and this supplementary vote did not allow the argument 
to be re-opened. As a consequence, the debate was carried on under con- 
siderable difficulties, and even the Minister of Agriculture was called to order 
for going beyond the limits of discussion allowed. 

Mr. Guinness, the Minister for Agriculture, in presenting the vote, 
explained that it was necessary because during the current season a very 
high rate of production had been reached in the fields, and a greater yield 
— about an extra ton per acie on 130,000 acras — had been obtained. The 
demand of the factories on the subsidy had also been increased by the better 
sugar content of the crop, which this year wats estimated at about 17 i>er 
cent, as against 16*3 last year. This year the season had been very good 
and very little damage had beem done by frost . The vote was indeed evidence 
of the success of the policy to help the beet sugar industry vrhich was adopted 
with the general agreement of all parties. 

Mr. Buxton, the Labour member for N. Norfolk, who supported the 
passing of the Vote, said that the acreage imder beets had gone up since 
the passing of the Sugar Act from 16,000 to 130,000 acres, and at present 
the country was itself supplying about five weeks of the sugar consumption. 
However, the really vital question wa«», what prospect was held out of 
ultimate success for the industry. The most helpful thing the Minister of 
Agriculture could do in his opinion was constantly to urge on the factories 
and the farmers that he would help them in every conceivable way to in- 
crease their efficiency so that they would be able to face the world at the 
end of the subsidy period on the basis of free competition standing on their 
own legs. Here and there, he added, production was already extraordinarily 
good, and he did not suppose the Dutch or the Germans could readily surpass 
the results obtained by a farmer in Suffolk who grew an average of 18 tons 
to the acre with a yield of 17 per cent. 

Sir Geobge Coukthope, who followed in the debate, speaking of the 
improvement already effected stated that he knew of many farmers who 
a fev/ years ago were producing 5, 6, or 7 tons per acre of second-rate beet, 
but now were obtaining 14, 16 or even 18 tons per acre. It was a justi- 
fication for the subsidy that the tonnage per acre was a full ton more this 
year than estimated. There was one year more of the full subsidy to go 
and then it would drop 6s 6d. i:>or ton of sugar. That drop, converted into 
terms of raw material of beet, meant on a 16J per cent, basis, approximately 
£1 per ton of beet delivered at the factory. Speaking as himself a beet 
grower he considered that the experience of the year proved beyond all 
doubt that the farmer who was gi’owing beet with proper methods on suitable 
land was well able to bear a full share in the inevitable fall in the subsidy. 
He trusted that the progress shown by the farmers during the last five years 


129 



Mabch] 


The International Sugrar Journal* 


[im. 


would be continued so that four or £ve years hence by which time the second 
drop in the subsidy was due a still better crop would be obtainable than was 
the case to-day. 

Various members who took part in the debate either approved the 
vote or criticized the principle of a subsidy ; questions were asked as to 
the effect of the industry on arable land, on labour wages, on small holders ; 
while the effect on the Thames-side refineries of the competition of home 
beet sugar was referred to. One member usefully reminded the House 
that while the Government paid out a subsidy with one hand, they collected 
an excise duty with the other, so that the net payment was not as great 
as it seemed. 

Mr. Guinness in a final reply to questions and criticisms said that a 
great risk was taken by those who put up the money for the beet factories, 
and there could be no question of depriving them of the subsidy on which 
they had counted. Even with the subsidy to help it, one factory had made 
a loss of over £60,000 last season. Touching on the payment of labourers, 
he said the standard wage could not be raised when but 2* 1 per cent, of the 
cultivated area was under beets ; but in the beet districts workers were 
earning from 40s. to 60s. a week in this seasonal work — thinning, singling, 
and hoeing — a wage much in advance of the standard. In Canada wages 
were higher than in this co\mtry, but there the yield of sugar beet had reached 
11 tons per acre on the average, as against the 8*7 tons here, which was 
expected to be achieved this season. In 1925 we got a yield of 7*8 tons per 
acre, with a sugar content of 16*66, while this year’s content is expected 
to be about 17. Holland, which he stated to have the highest yield of any 
coimtry, achieved 13*4 tons in their last jmblished statistical year. Dealing 
with the employment resulting to the engineering trade, Mr. Guinness 
said no more exemptions had been made from the rule laid down in the 
Sugar Act that 76 per cent, of the machinery had to be produced in this 
country. At the time the Act was passed two already planned factories 
had placed contracts for machinery, j)artly abroad ; but even there the 
total of British machinery employed was 77 per cent, of the w^hole. In the 
10 other factories that have been erected imder the subsidy the amount 
of Biitish made machinery was 89 per cent, of the whole. 

Questions having been asked about the De Vecchis process, Mr. Guinness 
replied that the British rights in this process were presented to the Govern- 
ment. Experiments on this system have been carried out by Professor 
Owen at the School of Agricultural Engineering at Oxford. The De Vecchis 
process was also tested at a small scale factory built by the Government at 
Eynsham. The experiments having been concluded, that factory has now 
been sold to a company formed to manufacture sugar by a new process. The 
Eynsham factory is not working on the original De VeccWs process but is using 
additional discoveries which Dr. Owen has recently made at Oxford. Ob- 
viously, however, it would not be right to express any opinion as to the 
prospects of success of the process until it has been tried out on a larger 
scale. 

The death is reported at Havana, on January 31st, of Mr. H. A. Himely, 
the well-known Cuban sugar statistician. The Federal Reporter in an obituary 
notice remarks that “ his integrity cuid honesty of opinion were such as to give 
his crop estimates great weight. A Christian gentleman, his deep religious con- 
victions were eseinplihed in his business no less than in his private life. His un- 
failing courtesy to all with whom he came into contact, and the quiet forcefulness 
of his character, earned for him the deep affection of those who were so fortunate 
as to be his friends.” Mr. Himely was in his 77th year. 
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The nematodes or round worms constitute one of the most widely 
spread class of plant pests, and are even more serious in their attacks on 
animals, including man. Various parts of plants may be attacked, from the 
root to the fruit ; but the present note will only refer to the lirst named 
organs, and thus deal with certain forms which spend part of their life in 
the soil. Probably the most widely distributed of these root nematodes, or 
eelworms as they are often called, is Heterodera radicicola^ which has been 
found in all parts of the world. It is a common pest in England, and has been 
described as infesting tea nurseries in India and Ceylon, as well as Cinchona 
plantations (for quinine production in the former country) ; and has probably 
been observed in many other crops in the tropics : the coffee plantations in 
Brazil eu’e reported to be commonly attacked by eelworms in their roots. 

The life history is simple, and is chiefly remarkable for enormous powers 
of multiplication, within a short time under favourable conditions. And, 
from the extreme minuteness of the worms, their effect is usually not observed 
until any direct remedy is out of the question. Some details of the life history 
of this common form, obtained in the study of infected tea seedlings, may 
be given for the information of those who have not had occasion to give it 
attention. Starting with the egg, which is foimd inside the tissues of the 
plant root, the first sign of life is a minute worm coiled on itself while still 
inside the covering membrane. On the ruptme of this cover, the worm 
escapes, and commences feeding on the plant juices. Being armed with a 
sharp, piercing stylet in front, it is able to move about ; and sooner or later 
emerges from the root, where it meets numerous other individuals. After a 
while, it becomes letliargic and shrinks to an inert mass inside its skin ; here 
it imdergoes a moult, emerging in a considerably larger form. And now a 
distinction may be observed between the male and female worms. Although 
still of the same shape, the female approaches a root, enters it by means of its 
stylet, and soon becomes stationary. Feeding on the sap, it assumes a rounded 
form, and increases rai)idly in size, so as to become visible to the naked eye. 
The result of this attack on the root, often by a considerable number of 
females at the same place, is that a gall is formed, either in the form of isolated 
nodules or in a general swelling of the whole root (as commonly in tea). The 
effect on the plant is serious, in that the nutrition obtained by the root is 
diverted to the egg formation of the parasite, this being the sole business of 
the swollen female : eggs to the number of himdreds gradually accumulate 
at the hinder part of the swollen bladder, and the female changes to a roimded 
mass of eggs. This life history is so rapidly gone through, that several 
generations may be produced during a single annual cropping season. A , 
little consideration will show that it may be possible for a countless mass of 
eel -worms to be formed, in the vicinity of a single crop plant during its 
growth. Computations of this character have been made with many pests, 
till one wonders why this earth is not a solid, seething mass of beetles, locusts, 
fleas or eel-worms. Fortunately there are rules in nature against over pro- 
duction, but the point may be noted that, once the eel-worm has established 
itself, and the conditions are favourable, the only way to attack it is, somehow, 
to alter those conditions. 

There are many kinds of eel-worms which attack cultivated plants — 
forty kinds have been described as attacking sugar cane roots in one country. 
Their classiflcation is a matter of considerable difficulty ; especially cts the 
same species often acts differently under different climatic conditions, or 
when attacking different host plants. And this makes the study of remedial 
measures rather complicated. This is perhaps specially the case with another 
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species, named Heterodera Schachtii, which, among other crops attacked, 
has gained special publicity by being a serious pest on the sugar beet. This 
form passes through similar stages to those of the common form, with which 
the writer is most familiar ; but there is one marked point of divergence. 
The female does not enter the root attacked, but merely plunges its head into 
it, and remains firmly attached and, living on the root sap, hangs its bag of 

eggs outside the root. Galls are not 
apparently formed, and instead of 
thorn the swollen female is what is 
to be looked for. Its comparatively 
large size makes it plainly visible, 
and an infected plant will be seen 
to have a number of tiny white or 
cream coloured dots attached to 
the rootlets, as shown m the 
accompanying figure. This then is 
the first visible sign of an uivasion 
of the sugar beet nematode, which 
sooner or later leads, of course, to a 
diminished yield and, later, to small 
and miserable looking plants or even 
bare spots. 

The pest in question, Heterodera 
Schachtii, has been known for a 
long time in the continental beet 
fields, and has been most exhaust- 
ively studied there ; the importance 
of the problems raised being gauged 
by the fact that whole experiment 
stations have been founded for the 
sole study of the best means of 
fighting it. According to a bulletin 
just received from the United 8tates 
Agricultural Department,^ the pest 
has been known in the sugar beet 
fields there for the past 20 years ; 
and at the present moment is 
found in practically the whole of 
the beet tract, which lies in the 
dry western part of the coimtry. 
The attacks are chiefly concentrated in the* States of Utah and 
California, with outliers from the former, to the north, in Idaho and 
Montana, and to the east in Colorado (noted in 176 fields) and Nebraska. 
It is also reported to be present in England on potatoes ; but whether it occurs 
on the beet or not appears to be somewhat in doubt. The matter is, we are 
told, under special investigation. This is as well, for here we meet with a 
case where a species of nematode behaves differently under different con- 
ditions, since it apparently does not attack potatoes in the United States. 

A great number of remedies have been tested, from time to time, experi- 
mentally ; but it will be obvious, from the short sketch of the life history of 
the parasite given above, that in any infestation which is serious enough 
to draw attentio n in the field, the number of eel-worms present on the roots 

^ Control of Sugar-Beet Nematode by Crop Rotation. G. Thoshb. Farmert* BuUeiin, 
No. 1614, November, 1926. ^ , 



Nematode-Infested Sugar Beet. 
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and in the soil must already be enormous : so numerous, indeed, that direct 
methods of destruction will be comparatively useless. The problem is more 
likely to be solved along the indirect line of making the conditions unsuitable 
for the growth and multiplication of the parasite. This may be done in various 
ways, two of which will be mentioned here. The female eel-worm, which 
is the form to be attacked, requires a great deal of sap for the production of 
its eggs ; and all the other stages thus far mentioned are quickly killed by 
drought. In those places where one part of the year is habitually dry, the 
thorough drying out of the soil is not a matter of great difficulty. But this 
recjuires a continental climate, and is therefore not likely to be of much use in 
this country. And furthermore, the parasite appears to liave guarded itself 
against this eventuality, in that the females are able to adapt themselves to 
dry conditions by going into a resting stage in an encysted and drought- 
proof form, which has been noted as lasting for several years without injury. 
This resting condition ceases as soon as moisture is again available, and the 
normal j)roduction of eggs is at once resumed. 

The other method is more drastic, and simply consists in ceasing to grow 
the sugar beet on the land for a number of years, and thus depriving the 
parasite of food ; obviously tlie period of resting the ground from beet must 
take cognizance of tlie length of the resting stage, and of the susceptibility 
of both weeds and other cullivatod crops by which the beet is re})laced. 
The idea, of growing crops of weeds greatly appreciated by the eelworm, and 
reaping the crop when most fully infested and destro;^ ing it, is a very tempting 
one. This has been tried, and it is elaimed successfully ; but it needs a con- 
siderable amount of knowledge and the exercise of very great care, or the 
exi)eriinent may turn out to be a two-edged weapon, and do i lore harm than 
good. All the same, a thorough knowledge of what weeds are liked by the 
parasite and what are not, should be ac(|uired as early as possible by the farmer 
for his owni protection. Tliis throws one back upon crop rotation as the 
main line of defen(‘e ; and it has this advantage, that, by instituting a carefully 
thought out system of using only plants disliked by the eelworm, the danger 
of commencing infestation is once for all disposed of. 

It is pointed out that, in the United States sugar belt, it is only those 
fields wliich have been planted continuously with sugai beet for a long period 
that become seriously infected. Such fields are those nearest to the factory, 
for it is obvious tliat the use of such fields would greatly reduce the heavy 
transport charges, a iioint of view w’^oll appreciated by cane growers. Rota- 
tion of crops is thus iinjierativo, not only for the reduction of the numbers of 
eelworms, but for the prevention of their ever attacking the beet. And the ^ 
resting x^eriod mentioned above makes it necessary that the period of rotation 
should bo a long one, if safety is to be ensured. This is the burden of the bulle- 
tin from which our picture has been coxued. It summarizes tlie results of 
rotation experiments, in the United States sugar beet area, during the past 
seven years. The alternative crops recommended are x)eas, beans, jiotatoes, 
tomatoes ; while experience shows that wheat, bark^y and oats are less desirable 
although not susceptible to attack. Lucerne is considered especially good. 
If the infestation is moderate, this crop should be grown for three to four 
years as an alternative crop, after which it is claimed that boot can be 
grown regularly once every three years. Where the attack is severe, four 
to five years imder lucerne are advised or, alternatively, one to two years 
under “ small grains ” (presumably tliose mentioned above) followed by 
two to three years of potatoes, peas, beans, etc. Those latter crops, which 
have proved to be unafiected in the United States, are said, however, to be 
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non-resistant in Europe. The many details, given in the tables, as to the 
crops of beet aiter the various permutations and combinations in the rotations, 
are therefore meaningless when applied to this country, and need not be gone 
into. The principle of rotation is, however, sound enough ; but the length 
of rotation required, and the crops grown in it, must be worked out afresh, 
if they have not been so done already. As in almost all other crops, one cannot 
transport the work done in one country bodily into another, without an 
independent series of confirmatory experiments under the local conditions. 

C.A.B. 


The Canadian Sugar Industry. 

By S. L. OHIOANOT. 

The Canadian sugar industry, which has developed into a major 
Dominion activity, is in certain respects a peculiar one. Most Canadian 
industries established have regard to the exploitation of Canadian raw 
resources and develop through their expanding utilization. The sugar 
industry, on the contrary, has reached its present eminent position through 
the almost exclusive use of imported raw material. Canada is one of the 
heaviest consumers of sugar among the nations of the world, but has not 
been producing the basic commodities of manufacture. Instead of pur- 
chasing the finished product, however, the Dominion from an early date 
imported raw material under extremely favourable circumstances, and 
with this has developed a thriving refining industry. Then, having expanded 
to fully meet domestic requirements, the Dominion went abroad and success- 
fully penetrated foreign markets with her product, building up a voluminous 
and remimerative trade with a number of countries. 

Sugar being a staple product and a necessity of every day life which 
Canada could not provide, entry has been facilitated as far as possible, and 
the history of the industry in Canada discloses it signally free from serious 
tarifi agitations. Claims were readily recognized and tariff regulations 
have favoured the steady development of the industry. It has been possible 
to import raw sugar for refiiung under the general tariff at 60 cents below 
the rate for imported sugar. The standard grade of raw sugar imported 
from Cuba for sale pays $1-79 per cwt., but if for refining $1-29 per cwt. 
If imported under the British preferential tariff for refining, however, only 
29 cents per cwt. is charged. 

Having to look to an imported product for manufacture, Canadian 
sugar refineries came naturally to be located at or near soax^orts. The first 
refinery was located at Montreal shortly after' Confederation. A decade 
or so later the industry came to be established in the maritime provinces, 
and about 10 years after that on the Pacific coast. Various changes in the 
way of consolidations and amalgamations have taken place in the ensuing 
years though the centres of the sugar industry have remained unchanged. 
At the present time there are in Quebec two plants, both situated in Mon- 
treal ; in Nova Scotia there is a refinery at Dartmouth ; in New Brunswick 
there is a plant at St. John ; and in British Columbia one at Vancouver. 

The industry melted imported cane sugar entirely up to about 1882, 
when the first beet sugar was imported from the European continent. 
After this, beet came in regularly, in varying volume, depending upon the 
s'lpplyt comparative prices, and other trade factors up to the time of the 
outbreaJc of the war. The trade brought to an end with the outbreak of 
hostilities has never since been resumed and < {or many reasons it is not 
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expected there will ever be any further introduction of foreign beet sugar 
for refining. Such imported raw material as enters into Canadian sugar 
manufacture at the present time is all from cane. 

At a later period the sugar beet growing industry was inaugurated 
in Ontario and plants established at Chatham and Wallaceburg where the 
industry has thrived. Sugar manufactured from home-grown beets has, 
however, gone but a very small way towards meeting domestic requirements. 
Not more than 10 per cent, of the sugar consumed in Canada is manufactured 
from home-grown material. In 1925 a beet sugar industry which had been 
launched in Southern Alberta before the war and expired after a few years 
was revived with the establishment of a plant and surrounding industry at 
Raymond, near Lethbridge. This brought the number of refineries in Canada 
to eight at the end of that year. 

The capital invested in these refineries was $50,089,717, having steadily 
increased to this figure from $35,783,067 in 1921. A total of 2784 individuals 
found employment in the industry and were paid $3,828,442. The materials 
used in the industry had a value of $54,457,385 and the gross value of pro- 
duction was $68,445,879. The net value added by manufacture was 
$13,988,494. In the year 1924 when the capital investment was $5,000,000 
less, the sugar industry was li.sted as standing ninth among the Dominion’s 
industrial activities. 

To meet the growing domestic need, and then ambit ioiLsly to seek 
markets abroad for the surplus, the j^roduction of sugar m Canada has steadily 
risen until in 1925 585,748 short tons were manufactured valued at 
$66,983,488. Granulated sugar made from cane totalled 485,000 short 
tons and that from boots 36,410 tons, the two hav’ing a total value of 
$60,093,130. Soft sugars made from cane amounted to 64,334 tons, valued 
at $6,890,358. Li tlie manufacture of this sugar 582,655 toiLs of raw cane 
sugar were used, valued at $47,025,265 and 370,047 tons of sugar beets with 
a value of $2,688,302. The cane sugar was, of necessity, all imi)orted, while 
the beets constituted the entire Canadian crop of that year. Of all the 
imports for manufacture, nearly ono-third of the volume of raw materials 
comes from Cuba, more than one-fifth from the British West Indies, and 
about one-sixth from San Domingo. Something less than one-half of the 
total comes from countries of the British Em})ire. 

The development of an export trade in sugar has been one of the out- 
standing features of Dominion external business in the post-war period. 
In 1910 43 tons of sugar were exported from Canada with a value of $6213 ; 
in 1912 145 tons, worth $9580 ; and in 1914 IJ tons, worth $126. The 
export of sugar from Canada is necessarily periodically affected by many 
international trade factors and subject to frequent fluctuations. In 1918 
exports had risen to 68,472 tons, worth $8,976,686 ; and the pimiacle of 
wartime trade was reached in 1920 when 122,661 tons, valued at $22,479,409, 
left the country. The industry slumped in the general depression which 
followed and has been slowly recovering ever since. In the twelve months 
ended September, 1926, the export of refined sugar from Canada amounted 
to 2,717,339 cwts. worth $16,018,235, a greater volume though the price 
has declined. Taking the figures of the first six months of the present fiscal 
year, the heaviest importer of the Canadian product is the United Kingdom, 
which accounted for approximately half the total exports, though slumping 
to this proportion from about 80 per cent, of the total in the previous corres- 
ponding half year. The next heaviest purchaser is Uruguay, followed by 
Norway, France, Newfoundlcuid, British India, and the U^iited States. In 
all, Canadian refined sugar is going to a great variety of coiUltries. 
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As the only raw material used in the Canadian industry comes from 
the sugar beet districts, it is interesting to note the increasing acreage devoted 
to this crop and the swelling annual production, though the output is as yet 
insignificant in comparison with the imported cane for manufacture. In 
1918 the Canadian beet acreage was 18,000 acres, producing 204,000 tons 
worth $2,593,715, from which 25,046 tons of refined beetroot sugar were 
manufactured worth $4 358,077. In 1921 25,535 acres were grown pro- 
ducing 199,334 tons of beets worth $1,974,384, from which 26,431 tons of 
refined sugar worth $3,554,203 were manufactured. In 1925 from 34,803 
acres grown, 370,047 tons of beets were produced, valued at $2,688,302, 
and from these 36,410 tons of refined sugar, worth $5,206,624, were manu- 
factured. 

The 1925 statistics include the acreage and production of the new beet 
sugar industry which was inaugurated in Southern Alberta in that year, 
and the significant })haso of the sugar industry in Canada at the present 
time would seem to be the increasing attention being paid to the possibilities 
of beet raising in the western provinces, which has for its object the ultimate 
furnishing of Prairie Province rec^uirements. Any extension of refining from 
this source in Western Canada can be effected with little result to the industry, 
which is at present furnishing domestic requirements, while it may tend to 
limit raw importations. 

The existing sugar refineries are situated at either end of the Dominion, 
and sugar as far west as Regina is shipped from Montreal, while from Regina 
west the territory is largely served by Vancouver. The sugar importation 
of the prairie Provinces, their third largest item, costs api>roximately 
$10,000,000 a year To adequately meet this demand locally from six to 
■eight factories such as that re(*ently established in Southern Alberta would 
be required, and the cultivation of from 60,000 to 75 000 acres of land to 
furnish the necessary raw material. It has been estimated that agricul- 
tural and manufacturing industries would occupy the labour of 6000 farmers, 
SOOO hand labourers, 2000 factory workers, and would use each year 126,000 
tons of coal, 1,500,000 sugar bags, 30,000 tons of lime rock, 3000 tons of coke, 
200 tons of soda ash, with numerous requirements of other 8uj)]>lies much 
of which could bo found in the region. 

The second season of the revived sugar beet industry in Southern Alberta 
has been concluded in a manner most favourable to the future expansion 
of the industry over Western Canada. The $1,500,000 enterprise at Ray- 
moni paid out in its brief 1926 operating season $200,000 — $150,000 foi 
beets $20,000 for labour at the factory, and $30,000 for materials such as 
coal and lime. Beet deliveries at the plant, from the 6000 acres under cul- 
tivation, ran to 35,600 tons, and from this approximately 10,000,000 bags 
of sugar were manufactured, while 12,000 tons of i>ulp were made available. 
Alberta sugar has now been on the market for two years, with not a single 
complaint received, and icing sugar is shortly to become a manufacture. 

As fai* as the farmers are concerned, complete satisfaction has 
followed the establishment of the industry which in every stage has been 
expertly supervised and advised. Yields have been excellent in Southern 
Alberta, and whereas 10 tons per acre is considered a fair average, many 
fields in the area have yielded from 12 to 20 tons. As a result of this and of 
improving sugar prices, the crop of 1926 proved a distinctly profitable one. 
A 50 cents per ton increase in the contract price was decided upon by the 
manufacturing company, raising this to $6*25 per ton. 

On accoimt of the excellent tests made in 1926 €tnd also the better 
prices which have been prevailing for sugayri^ a new scale of pa 3 nnent has 
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been made for the coming season imder which beet growers throughout 
Southern Alberta are to receive an increase of nearly 22 per cent., or $10 
per acre, for their crops. A guaranteed price of $7*00 per ton will be paid 
for beets in 1927. Growers will at the same time participate in the usual 
bonuses and concessions j)rovided in the terms of the old contract, and the 
increases that come from the sale of sugar at higher prices. Every assurance 
is given of a substantially increased acreage being devoted to sugar beets 
in Southern Alberta in 1927. 

At the same time other jihases of this domestic production of raw sugar 
are not to be disregarded. The experience of other beet-growing sections 
of the North -American continent is being duplicated in Southern Alberta, 
and the sugar industry is being reflected in livestock production. The beet 
by-products of the Raymond plant are being extensively used in lamb and 
steer feeding, and a thriving industry has been built up aroimd the factory. 
At the same time the industry has been a significant factor in the absorption 
of new immigration, and in 1926 a large number of continental immigrants 
with certain exjiorience in beet growing have been employed in Southern 
Alberta and given uniform satisfaction. Field labour is no small problem 
in the industry and the assurance of an equable flow of suitable workers 
is an important consideration in the matter of expansion. 

The newly inaugurated beet industry in Southern Alberta is believed 
to be but a step in a gradual i)rogre«s in vhich Western Canada will come 
increasingly to supply raw material for the sugar industry. Tlie projected 
increase in acreage in Southein Alberta alone will mean the inability of the 
one factory to handle the supply of boots, and with this possibility in view 
it is understood that two possible sites for an additional factory in the area 
have been tentatively selected. There are thousands of acres of similar 
irrigable land in Southeirn Alberta suited to the growing of sugar beets, 
and it is diflicult to foresee tlie limits of expansion there. 

From all indications, too, it w^ill not bo long before Manitoba has a 
beet sugar industiy. The province has for some time been making tests 
in various parts of the province, through the distribution of seed to farmers 
and a sujiorvised production by an exj)orienced beet 'sugar man. Results 
have on the whole been eminently satisfactory and the beets found suitable 
for factory purj)oses. The jjrox’ince has been profiting by the proximity 
of the industry at Grand Forks, where conditions are v^ery similar to those 
about Winnipeg, and studying both agricultural and industrial phases there. 
A substantial acreage is to bo planted to beets in 1927 in ISIanitoba, and it 
is definitely announced that Wimiipeg will have a refinery in 1927, in which 
American and Canadian capital are interested. 

Establishment of a sugar beet industry in British Columbia will be 
undertaken if the provincial Government will subsidize the production of 
sugar, as to which a Vancouver syndicate has approached the provincial 
authorities. The proposal calls for a factory at Now Westminster to cost 
about $1,250,000, capable of handling 1000 tons of beets per day. The sub- 
sidy asked of the Government would amomit to half a cent, on all sugar 
produced up to 6000 tons. It is understood that the proposition is being 
given consideration. 

This is the significant phase of the Canadian sugar industry as it affects 
the Dominion to-day. The era of beet sugar cultivation in Western Canada 
is just opening up. This vigorous Dominion industry has been founded and 
developed upon an imported raw product. The tendency would now appear 
to be increase the supply of a domestic product for manufacture. 
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The British Refiners* Case from a West Indian 
Point of View. 

By FBANOIS WATTS. K.O.M.O.. B.So. 

The British refiners have recently put forward a statement setting out 
various grievances relating to matters which they claim are adversely affecting 
their interests and seriously damaging their business prospects. These 
matters are of considerable importance to British West Indian sugar producers, 
for many of the grievances referred to affect the interests of these producers 
equally with those of the refiners : moreover, it will be well to watch the 
discussion carefully lest any suggested remedies may react prejudicially 
with regard to West Indian interests. 

The refiners claim that for many generations there has existed in the 
United Kingdom an important refining industry which is an integral and 
essential part of the business of sugar production : this industry at the present 
time employs about 10,000 men, turning out some 900,000 tons of refined 
sugar out of the total 1,710,000 tons, including direct consumption, raw sugar, 
and imported refined sugar, required for the consumption of the United 
Kingdom. They point out that this refining industry is threatened in 
several ways and that measures of relief are called for. 

A particular grievance of theirs is that the production of beet sugar in 
the United Kingdom has been encouraged in a manner particularly inimical 
to the refiners’ interests ; that Government subsidies contributed from the 
pockets of the British tax -payer amount to 26s. 10 Jd. per cwt. (£26 17s. 6d. 
per ton), made up as follows : — a subsidy of 19s. 6d. per cwt., plus 38. l^d. on 
molasses, plus 4s. 3d. per cwt. preference or protection. It is observed that 
these subsidies and preferences amount to something like 150 per cent, on 
the bonded value of the sugar, which, at the time the statement was issued, 
was put down as 27s. or 27s. 3d. per cwt. 

As the outcome of these Government subventions the quantity of 
Home-grown beet sugar is rapidly increasing : in 1926 it was approximately 
60,000 tons ; it is estimated that it will probably reach 130,000 tons in 1926 
and is likely to increase greatly in the near future. As the whole, or by far 
the greater part of this sugar, is refined sugar it competes directly with the 
sugar produced by the refiners, causing them great anxiety, their market 
beinginvaded byState-subsidized sugar against which it is hopeless to compete. 

It may at once be pointed out that this subsidized British beet sugar 
affects the Dominion and Colonial producer exactly as it affects the refiner ; 
it tends to crowd Dominion and Colonial sugars out of the United Kingdom. 

The refiners urge that their interests would not have been prejudiced 
if the subsidies and preferences granted to British-^own beet sugar had been 
confined to raw sugar, as that sugar would have to pass through the refineries ; 
it would merely have created another source of supply. This is true so far 
as the refiner is concerned, but the Dominion and Colonial producers would be 
prejudicially affected by these heavy subventions even when applying to 
raw sugar only. 

The refiners criticise the administration of the funds provided for these 
subsidies in that “the Government took only the advice of interested foreign- 
ers and engineering firms in the United Kingdom with httle knowledge of 
the subject, the net result being to bolster up an industry hopeless on its merits 
and at the expense of the refining interests.” They might have added: And 
at the expense of the Dominion and Colonial producers. 

During the latter part of the nineteenth century a gigantic system of 
direct and indirect boxmties existed in Europe which was only brought to 
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an end by the Brussels Convention in 1903. The effect of these bounties 
was to cause the influx of an enormous quantity of bounty -fed beet sugar 
into the United Kingdom to the total exclusion of British Colonial sugar, 
the Colonial interest being saved from extinction only by the fact that the 
United States’ markets were then open to them, owing to the imposition 
there of coimtervailing duties and the absence at that time of any extensive 
competition on the part of American sugar ; the latter nevertheless 
soon became of such importance as to lead to American tariffs discriminating 
adversely against British Colonial sugars and causing the American market 
to become completely closed to these sugars. Fortunately, however, the 
Canadian market became available about this time to British Colonial sugars 
by the imposition of coutervailing duties, which have remained in force since 
then. 

Under the stimulus of the bounties the importation of Continental beet 
sugar into the United Kingdom increased enormously ; but while the total 
imports of beet greatly increased, to the almost complete exclusion of cane, 
the importation of refined beet sugar increased out of proportion, thus robbing 
the refiners of a large part of their legitimate trade (which in ordinarj’^ cir- 
cumstances would have increased to immense proportions) but still leaving 
them an amoimt of business sufficiently large to maintain an industry of 
great size and importance. 

Taking, for the sake of brevity, ten-yearly periods, the importation of 
raw and refined sugars into the United Kingdom and the percentage which 
the refined bears to the total sugar, we find as follows ; — 


Poiccntagp of 

Yoar Raw Reflneii. Refinod ou total. 

1860 493,768 . . 19,321 . . 3-76 

1870 716,800 . 96,200 .. 1200 

1880 952,091 . . 170,020 . . 15*18 

1890 880,178 .. 668,694 .. 38*82 

1900 741,157 .. 1 , 077,898 .. 69*26 

1910 986,776 .. 945,454 .. 48*94 

1920 1 , 398,562 . . 136,284 . . 8 08 

1925 1 , 514,330 .. 862,340 .. 36*03 

* Tous of 20001b. From Tbuman Paimkk, Conccming Svgar 


In the sixties of last century the total sugar imported was around 550,000 
tons, only about 6 or 7 per cent, of which was refined, leaving the remainder, 
some 600,000 tons, to be dealt with by the refiners or consumed direct. 

In 1903, when the Brussels Convention restricting bounties was about 
to come into force, the total quantity of sugar imported into the United 
Kingdom was 1,749,295 short tons, of which 1,040,969 tons, or 69*52 per cent.» 
was refined sugar, and 708,326 tons, or 40*42 per cent, was raw. Thus, although 
the refiners had a larger quantity of raw sugar on which to draw, they had been 
ovisted from the greatly extended market for refined sugar which in a normal 
way should have been theirs and their interests were thus prejudiced to a 
considerable extent. 

The adjustments resulting from the Brussels Convention led to some 
reduction in the importation of refined beet sugar, the total amoimt of 
refined coming in in 1913 being 1,033,250 tons out of a total importation of 
2,205,570 tons, or 46*85 per cent. Later on, the conditions resulting from 
the W€U* led to a large reduction in the imports of Continental beet sugar, so 
that from 1915 to 1923 the amount of refined was only in the neighbourhood 
of 500,000 tons a year (or only about one-half of that of previous years) 
and only about 25 per cent of the total quantity of sugar imported. It 
looked aa though the refiners were coming into their own. 
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Subsequent happenings have, however, dispelled these hopes. Keferenoe 
has already been made to the unfair competition of home-grown subsidized 
beet sugar and the manner in which it is competing with home-refined. 
Another adverse factor is again assuming importance, namely the competition 
of subsidized Continental beet sugar, which, with the removal of the restric- 
tions of the Brussels Convention, is again becoming formidable : this com- 
petition is aided by Customs duties and Cartels which, by regulating the price 
to be paid for sugar by consumers in the country of production and thus 
ensuring the producer a substantial profit, permit of the sale of the surplus 
production in the United Kingdom at low prices against which British 
producers are unable to compete. While some of the sugar thus dumped in 
England is raw sugar, a considerable and increasing proportion is refined. 
Thus both the Colonial producer and the British refiner are ousted from what 
they feel is their legitimate market ; they are unable to compete against these 
fiscal disabilities and urge that their position should have consideration. 

The pressure arising from the competition under these conditions of 
Czecho-Slovakian sugar is instanced ; it is pointed out that the importation 
of refined sugar from Czecho- Slovakia into the United Kingdom has risen 
from 99,000 tons in 1921 to 240,000 tons in the first nine months of 1926 (at 
the rate of 320,000 tons for the year) ; it is estimated that Czecho-8lovakia 
under this system of subventions is already producing a million tons of sugar 
over and above the home requirements of that country ; it is evident that 
efforts will be made to force increasing quantities of this subsidized sugar 
upon British markets to the detriment of British producers. The case 
presented by Czocho-Slovakia is only one amongst the European sugar pro- 
ducing countries, in all of which, except Holland, sugar is protected by 
high import duties which permit of assistance to exported sugar by means of 
cartel subventions. 

Probably the greatest menace to British sugar producing and refining 
interests arises from the increasing tendency to dump subsidized sugais, 
both raw and refined, on the markets of the United Kingdom. The situation 
is fraught with added danger to the British Colonial producer in that the 
refiners may be content to seek remedies against the introduction of refined 
subsidized sugar and may protest but little against the importation of subsi- 
dized raw sugar ; they may regard it as a useful source ot sup}>ly. 

But the refiners do not liniit their objection to the importation of foreign 
refined sugar ; they go further and claim that they are placed at a disadvan- 
tage by the admission to the markets of the United Kingdom of refined sugar 
and sugar fit for direct consumption produced in the Dominions and Colonies, 
It is stated, for example, that Natal is turning out a large portion of its sugar 
as refined, or as white sugar fit for direct consumption, and, in order to enable 
this to be done, is importing sugar from Mozambique to replace it and enable 
the Natal grower to reap the advantage of the preference accorded to Empire 
sugar in the United Kingdom. This, the refiners complain, unduly increases 
tlie competition which they have to face. Again, it is represented that the 
Canadian refiners, owing to the slightly greater preference given in Canada 
to British Colonial sugars, are able to import that sugar, to refine it, and to 
X)lace it on the English market to advantage, thus adding further to the 
comyietition to be faced by the British refiner. 

in a general way the refiners complain that preferences, bounties, and 
cartels, in so far as they afiect refined sugar, are encouraging the importation 
of this sugar to the United Kingdom to such an extent that the British 
refining industry is gravely threatened ; in, evidence of which they point to 
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the existence of idle machinery and unemployment in the refineries, some of 
which are compelled to close down . 

It would appear that dumping of subsidized sugars, whether raw or refined 
and whether British or Foreign, constitutes probably the greatest danger 
confronting the refiners and colonial producers. This is a matter which should 
have the most serious consideration ; it is one in which it should be possible 
for British refiners and producers to join hands for mutual support. 

In seeking some remedy for these adverse conditions the refiners suggest 
two lines of action by which they may be afforded relief. The first is that 
the scale of duties on sugar imported into the United Kingdom should be 
altered so as to increase the duty on refined sugar by Is. per cwt. (£1 a ton), 
and to reduce the duty on raw sugar by a similar amount ; the difference in 
duty between British and Foreign sugar still being maintained. The second 
suggestion is, that as all the refiners’ competitors are stated to enjoy a sub- 
sidy in one form or another, the refiners in the United Kingdom should be 
grante<l a Government subsidy of Is. 4d. per cwt. (£1 6s. 8d. per ton), on 
all the sugar they produce. 

It will be well to consider these suggestions and to see particularly how 
they affect the Colonial producers’ interests. 

The claim put forward that the refiner occupies a definite and necessary 
place in the production of sugar for use in the United Kingdom and that the 
protection of his interests is to the advantage of the Colonial producer is 
deserving of consideration, and its truth may be admitted with some limita- 
tions. 

Wliile from earliest times the refiner has played an important part in 
preparing Colonial sugar for consumption, it must be remembered that he 
has not enjoyed a niono[)oly in tliis respect. From the inception of the 
industry Colonial producers have endeavoured to turn out some portion of 
their sugar in a state fit for direct consumption without the intervention of 
the refiner : it is well known that in the old days, when muscovado sugar 
was the only t>’])e produced, a considerable pro})ortion was “ clayed ” or 
otherwise treated to render it as white as possible, while much well prepared 
brown sugar was specially made for direct consumption, so that the refiners 
had no monopoly and are not justified in claiming that they should be entirely 
protected from the com})etition of direct consumption sugars, the production 
of which has been within the pro\fince of Colonial producers from the earliest 
days of the sugar industry. 

On the other hand, it may be freely admitted that the extinction of the 
refiner would be inimical to the interests of the Colonial producer who, 
while claiming justification for turning out at least part of his sugar in a form 
fit for direct consumption, must rely on the refiner for the means of disposing 
of the greater part of his raw sugar. 

The case may porha})s be mot by recognising that the })roduction of 
refined sugar is S2)ecifically the business and function of the refiner and that 
he may reasonably claim jirotection with regard to this. ^ This being so, it 
would a2)pear possible to safeguard the refiner by giving increased jirotection 
to refined sugar as suggested in the first jiroposal made by the refiners. 

This is the position frankly taken by the Canadian refiners who have been 
able to secure that, while preference is given to British raw sugars, the duty 
on refined shall be sufficiently high to protect refining interests. The Canadian 
refiners, however, go further than is deemed to be just to Colonial producers 
in that, by the intervention of a colour standard, the higher duty is levied 
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on sugar that is not strictly refined sugar and its production is thus denied 
to the Colonial producer. 

On consideration it would seem that it would prove advantageous to 
British interests generally if a higher rate of duty were imposed on refined 
sugar entering the United Kingdom, in the manner indicated by the refiners, 
provided that unrefined sugars fit for direct consumption be not thereby 
excluded, and provided that steps be taken to prevent dumping of either raw 
or refined sugars from any coimtry whatever. 

It remains to be seen whether the definition of refined sugar as sugar 
polarizing 98° and over without any colour restriction would meet the case : 
it is open to suggestion that it would. 

Tlie quantity of refined sugar required for consumption over and above 
the direct consumption raw sugars will always be very considerable and will 
provide an adequate basis for the activities of the British refiners. It is 
remembered that unrefined sugar even when nearly white in colour is not 
suitable for the manufacture of many sugar products, such as jam, condensed 
milk and the like, nor will such sugar, as a rule, keep well ; it does not there- 
fore compete unrestrictedly with refined sugar. 

Adjustment of the refiners’ difficulties on the basis of their first proposal 
would appear to be preferable to adopting their second, namely tliat the 
Government should grant an allowance of Is. 4d. per cwt. (£1 6s. 8d. per ton), 
on all refined sugar produced by the refiners. It is difficult to accept the 
contention that this allowance “ would be a reduction of duty to the public 
and would, through competition, automatically be utilized to reduce the cost 
to the purchaser, and the refiner would find his remuneration in increased out- 
turn and consequent decreased cost.” 

It appears difficult to suggest any remedy for the adverse conditions 
created for the refiner and to an e(|ual extent for the Colonial producer by the 
competition arising from the disproportionately large subsidies now given 
to British beet sugar. From the general sugar point of view the ])osition 
appears to be economically imsoimd, and inflicts the hardship f)f unfair 
competition on the refiner and on the Colonial producer. Presumably the 
claim is that the astoundingly large measure of financial assistance is designed 
to foster and encourage agricultural interests in tlie United Kingdom and that 
this is but a temporary measure. The position being as it is, there seems 
little that the refiners and Colonial producers can do beyond making clear to 
the public the extent and the unfairness of the competition thus created and 
to express the hope that these abnormal subventions may b(' hmiteil as to 
the extent to which they may be develojied, and as to the time over which 
they may extend. The situation affords further j^roof, if such were needed, 
of the truth that the British public have never thorougldy understood the 
problems of the sugar industry, nor do they appear to grasj) the extent and 
importance of that industry and its j)lace in the national economy. The 
sugar trade has exercised profound infiuence on Imperial development and 
will continue to do so for many years to come ; it is most desirable, therefore, 
that commercial men and statesmen alike should have clear knowledge of 
the nature of sugar problems and their bearing on national affairs. 

To cope with the outbreak of mosaic in South Airica, the Government has just 
issued a proclamation forbidding the planting in Natal and Zululand of any cane 
of a variety other than Uba without a written permit from the Mim’stry of Agri- 
culture. And after the end of June next it will be illegal for any other cane variety 
to be kept in the fields. The Uba variety is defined €U 9 any sugar cane plant which 
has the characters of leaf and stalk of the cane recognized in Natal as Uba. 
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Some Remarks on the Kirton Beet Seed Trials. 

By D. J, JANASZ. 


It is very satisfactory that competitive trials with beet seed placed on 
the British market should be imdertaken in Great Britain, in which country 
conditions influencing the beet crop are undoubtedly different from those of 
other Continental countries. In this connexion, however, the writer ventures 
to express the opinion that the trials made at Kirton,^ interesting as they 
are in showing how the beet grown from different seed can vary as regards 
sugar content, yield per acre, and number of so-called “ bolters,’’ offer 
absolutely no criterion on which the merit of the competing seed can be 
judged. The writer of the article published, in describing the trials, is quite 
right in saying “ too much reliance must not be placed on the figures as it is 
now certain that much more elaborate technique is necessary to ensure 
reliable results.” This statement may be strengthened by saying that “ no 
reliance ” can be placed on the figures for the same reason. 

The following are the essential conditions for trials carried out with 
beet seed to be of any economic value : ( 1 ) That the beet seed used should be 
taken from ordinary market seed and not from any specially selected “mother” 
stock. Every producer knows that the seed he sells is the second or third 
reproduction of his “mother” stock, and that the latter is naturally ever so 
much sui)erior in its qualities to the orciinary market seed. It is therefore 
evident that the two cannot in fairness be matched against one another. 
(2) That the conditions of the soil as well as the time of sowing and reaping 
should as much as possible be identical for each competing seed. 

It would appear that neither of these essential conditions was observed 
at the Kirton trials. But on the contrary that : (1) Some of the seed was 
taken out of stocks supplied in large quantities to sugar factories, other seed 
being sent by the producer direct for the trials. (2) The plots were 1/lOth 
of an acre in area and 9 ft. wide, and they were not repeated. It may be 
suggested that if the whole of the trial field had been sown with one kind of 
seed only, there would be marked diflorencos in quality and yield on each 
of the tenth-acre plots, possibly as great as those shown in the trials. 

From a glance at the figures it appears that there is a more or less gradual 
increase in the sugar content from stock No. 1 upwards. This leads one to 
think that this increase might have had its origin in the position the different 
plots occupied on the land. This, of course, is only a sugeceJ^'tion as. not having 
seen the field on which the trials were made, it would be impossible for the 
writer to give an opinion on this .subject. It may be hinted to the Director 
of the Kirton Institute that the surest way of arriving at a reliable result 
is to sow three rows of each seed right across the furrows and to repeat the 
plots about six times. Only the centre row of each plot should serve for 
the purpose of the trial. 

It may be further be pointed out that the grower of seed who in many 
cases has spent his career in working at its improvement naturally wishes 
to safeguard his interests. To him the results of trials are a verdict on his 
life’s work, and therefore it is only fair that he should be relieved of any 
possible doubt as to the fairness of the trial. This consideration makes one 
question the wisdom and fairness of publishing the results of trials until 
” the elaborate technique, which is necessary to ensure reliable results ” has 
been acquired by those who conduct the trials. 

It seems very much to the point to add hei*e a description of how trials 
■with sugar beet seed are carried out in Poland. These trials were commenced 
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many years before the War and carried out annually xmtil its outbreak. 
They were resumed in 1922, and have been continued every year since that 
time. This description is extracted from the Oazeta Cukrownicza and gives 
an account of sugar beet seed trials made in 1922 by the Union of Sugar 
Factories of Poland : 

“ With a view to renewing the experiments with sugar beet seed which 
had been oeirried out before the war, the Union of Sugar Factories formed a 
special Commission consisting of representatives of the sugar industry, 
seed growers, and experts to arrange competitive trials. These trials were 
carried out with great care by the sugar factories concerned. The object of 
the trials was to test the seeds supplied to the fewstories by various producers. 
Nineteen sugar factories, ten seed experimental stations and one farm in the 
neighbourhood of a sugar factory expressed their readiness to carry out the 
experiments. Out of a parcel of not less them 10,000 kgs. supplied to one of 
the sugar factories by the competing grower, one sack of seed was chosen 
for the trial. This sack had to bear the original marks and seals of the grower. 
On the 10th April Mr. M. Lubinski and Mr. Z. Pbzybembbl, Chairman and 
Secretary respectively of the Commission, personally distributed the sugar 
beet seed from that sack into small bags which were numbered and sealed. 
The particulars of the seed contained in each bag were written down and 
enclosed in a separate envelope with the corresponding number. The sealed 
envelopes were kept in a safe and only opened after the experiments had been 
carried out. 

The above two delegates of the Union of Sugar Factories, after they 
had verified the inscription and seals of the sacks which wore supplied by 
eleven different producers, proceeded to divide the seed in these sacks into 
30 bags containing 1 kg. of sugar beet seed in each. At the same time, 
samples of the different kinds of seed were packed in small paper bags con- 
taining 100 grms. each and sent to the seed testing stations in Warsaw, Posen 
Prague and Halle. Instructions were given as to how the experiments 
should be carried out, viz. : The plots on which the trials of the seed were 
made were to be very carefully selected. Each trial had to be repeated from 
six to eight times in three rows, of which only the middle row was to be taken 
into account for the purposes of the trial. These instructions were on the 
lines recommended by the well-known seed grower J. Davidson, for wliich 
he was awarded a prize at a competition arranged by the Union of Sugar 
Factories before the war. 

The harvest of that year was a very successful one and the result of the 
competition was that by the 30th November, which was the appointed 
date, twenty -four reports of experiments were sent in. Three sugar factories 
wrote stating that their plots were damaged and three others did not send 
in any report. Before the final results were obtained a special meeting of 
the Commission was called at which they were informed that sacks numbered 
4 and 8 contained the scune seed (for the purpose of control). One can see 
that the experiments were carried out very carefully. As the different 
kinds of beetroot seed were repeated from six to eight times on each plot 
the results obtained, as far as the yield per hectare was concerned, were a 
comparison of 178 plots, and of 169 plots as regards polarization. Out of 
the 24 reports four were rejected on account of some inaccurcwjies in the ful- 
filment of the regulations. On the other hand, the remaining 20 reports which 
were the results of 137 plots as regeirds yield, and 133 with reference to the 
average percentage of sugar, were finally accepted.” 

In connexion with this matter, it would seem advisable in their own 
interests for the British sugar factories, as in Poland, to do their very utmost 
to obtain reliable knowledge on this subject by organizing extensive trials 
in each factory district directed by one central and impartial institution, 
doing this on thorough and serious lines somewhat as just described. 
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Laboratory work, together with practical operation in the factory, has 
shown clearly that the drying of beet can be effectively controlled by using 
the principle discovered in the drying of vegetable matter, as evolved by the 
Institute. It has been found that the methods suggested by previous 
investigators for the dehydration ot the beet (with perhaps the exception of 
Benjamin) were conducted upon wrong hypotheses, namely, the drying of the 
beet to exhaust most of the moisture for the complete coagulation of the 
albuminoids, and the rupture of the cellular walls. It has been found that 
there is no rupture of llie cellular walls and that prolonged heat coagulation 
is not essential. Furthermore, there is no such action as lixiviation ; the 
cehular walls are not ruptiued, consequently there is only simple diffusion. 
These discoveries, which appear to be fundamental, have resulted in producing 
practical applications, either in the form of a process or apparatus. They 
may be grouped imder the following lieads : — (a) Drying ; (b) Extraction ; 
(c) Purification. 

(a) Drying. 

The de.siccation of beet, previous to the extraction of sugar, had not, up 
to the time of the Institute’s experiments, been effected on a ))ractical scale 
with any substantial nu'asuro of success by the various methocLs described, 
not exce])ting the De Vecchis process. In that method the beets were cut 
into fragments, dried by progressive heating to about 100®(L, kept at this 
temperature until the albuminoids were said to be completely coagulated, 
tlie walls of the cells cracked, and the cossettes sterilized, the eossottes so 
treated being afterwards lixiviated with hot w’ater. It was discovered in the 
course of the prescMit experiments that the initial drying of the fresh beets 
and the subsecpient lieating of the dried cosKsettes, as advocated in the De 
Vecchis jirocess, were not necessary, and that the second stage of the process, 
to which tlie production of these results is ascribed is minecessary. 

The method introduced by the Institute consists in desiccating the 
cossettes by means of a drying agent, such as heated air, continuously and 
uniformly applied until the temperature of the cossettes is raised to about 93°C., 
and the moisture content reduced to approximately 5 per cent, of the weight 
of the material. This single desiccating operation causers the sugar-containing 
cells of the cossettes to be affected in such a way, and the albuminoids ren- 
dered insoluble to such an extent, that the sugar contained in the cossettes 
can be readily and effectively extracted. The resulting sugar juice possesses 
a higher degree of purity and concentration than raw juices obtained before 
the introduttion of this method of drying. 

The cossettes must be treated either in mass or in layers. The conditions 
under which the dr 3 dng agent is applied are varied to suit the particular condi- 
tions imder which the desiccating process is conducted. The })rinciple 

' Abnd{(ed from a paper publi^^lied in the Journal of the HinUtry of Aaricnllure, 1927, 33 , 
No. 11, >i8tf-996, entitled **Soine Discoveries in tlie Treatment of Sugar Beet Article repro- 
duced by periiiisbiou of U. M. Stationery Offleo and the Ministiy of Agriculture and 
Fisheries ; and illustrations with the sanction of the Institute of Agricultural Engmeeriiig, 
Oxfoi-d. See also / S.J., 1925, 158; 1928, 110, 118, 123, 542. 
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und 6 rl 3 dng this method of treatment is baaed upon that which governs the 
(hying of agricultural crops, which has been fully described in the report^ 
on this subject published by the Institute. Some of the methods* to which 
the principle, as adopted for the drying of sugar beet, haa been used by the 
Institute, are given. Figs. 1, 2, and 3 show some of the methods of drying 
employed by the Institute. 

Continuous Moss Drying {Fig, 1). — The diagram illustrates a type of 
conveyor dryer. Dr. Db Vbcohis used a dryer having five conveyor belts for 
two-stage drying. The second stage was for the piupose of coagulating the 
albuminoids. The dryer, as shown in the accompanying diagram, consists 
of three belts placed one above the other and enclosed in a suitable casing. 
A chain drive on the outside of the casing actuates the belts, which travel at 
different speeds. The freshly sliced beet is fed at the top of the dryer through 
a hopper (a) and falls in a mass directly on to the end of the top belt (6), 



which carries it along to the further end. Here it falls on to the second belt 
(c) which carries it back through the length of the dryer until it falls on to the 
bottom belt (d). The bottom belt carries it along to a discharge (e) at the 
opposite end of the dryer. Hot air is introduced at the lower portion of the 
dryer as shown at (/), and passes through the layers of beet on the bottom 
two belts (d) and (c). A supply of reheating air is introduced between the 
two top belts as shown at (g). This supply of reheating air is for the purpose 
of raising the temperature of the first supply which has been reduced by its 
passage through the mass of the beet. The air, afthr passing through the top 
layer of beet, is exhausted to the atmosphere, completely saturated. The 
dryer is provided with suitable air-locks at the ends of the belts to prevent 
the short-circuiting of the air. 

Stack Drying (Fig, 2). — ^The diagram shows the method adopted for the 
diying of cossettes in a stack. A cage of wire mesh was constructed on a 
platform (a) in the form of an annular ring ; the central portion of the ring 
was provided with a circular damper (b) fitted on to a vertical screw (c). 
An air duct (d) was provided, which delivered the hot air to the centre of the 
cage as shown. The cage was filled with beet, through which hot air was 

^ Preliminary Report of the Inveetipation into Artificial Drying of Crops in the Stack Institute 
of Agricultural Eugineeiing. University of Oxford Published by the Clarendon Press 

* Tlw patents governing the process are the property of a private company registered as 
Sugar Beet and Crop Dryers, Ltd 
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then blown from the inside of the cage to the outside. As the beet contracted 
while drying, the circular damper was lowered by means of the screw. 

Mass Tray Dryer {Fig. 3). — This type of 
dryer consists essentially of a low staging on 
which are placed a number of trays. The 
space imdemeath the staging is divided into a 
number of compartments as indicated by the 
cross section. The object of this is to control 
the temperature of the air passing up through 
the beet so that the air at the highest temper- 
ature passes through the wettest beet. The 
staging is arranged on a slight incline to 
facilitate the eeisy movement of the massed 
beet, which has a depth of from six to eighteen 
inches. Rollers are also provided to enable the 
trays to move along the staging with greater 
ease. The number of trays is two more than 
the number of heating compartments ; one of 
these is being filled with fresh beet while the 
other is being emptied of dry. The trays are 
of wire mesh with a wood frame to allow of 
the free passage of the heated air up through 
the beet. 

In general when the sbeed beets are treated 
in comparatively large or smrll masses, as in 
the conveyor, the stack or the tray apparatus, 
the desiccating o})eration is effected to the 
best advantage by controlling the consolidation of the mass of material, 
and promoting slight natural reactions, by supplying the drying agent to 
the mass at certain ranges of temperature, pressure, and volume which are 




Mass Drying in Stack. 



Fio. .S.— A Simple Tray Drying Device. 


selected and co-ordinated, so that the rate of dehydration is increased to 
the greatest possible extent, and the effects of the smallest exothermic 
reaction are utilized to the best possible advantage. 
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In cases where the cossettes are desiccated in masses of relatively small 
thicknesses or in layers or beds, the treatment is equally successful. The 
conditions as to temperature, pressure, and volume under which the drying 
agent is passed through the material, the thickness of material, and the time 
which it is subjected to the drying agent, are determined and proportioned so 
that the material is dehydrated as advantageously and economically as poss- 
ible, and is not heated to a dangerous or injurious temperature during the 
process. 

By means of the treatment the cossettes are reduced to a suitable con- 
dition for successful extraction without the danger of undue caramelization of 
the sucrose in the beet, or imdue conversion of that substance into invert 
sugar. Moreover, the cossettes can be treated without the provision of 
elaborate and expensive drying plants, and the desiccating operation can be 
cairried out satisfactorily in the field £is well as in factories, with the fiuiihor 
advantage, in the former case, that the cossettes can be transported after 
treatment at a considerably lower cost as compared with the cartage of heavy 
fresh beets. 

(b) Extraction. 

An extracting or diffusing apparatus was designed, having for its object 
the provision of means w^hereby the process of exhausting the cossettes and 
obtaining the sugar in the form of a syrup can be carried out in a continuous 
operation and in an effective and expeditious manner. This apparatus 
consists of a vertical extraction vessel to which the material is ted continuously 
and impelled upwards and exhausted by means of a counter-current of water, 
which is caused to gravitate continuously through the ascending mateiial. 
Means are also provided for straining and collecting the resulting liquor or 
syrup and for draining and discharging the exhausted material from the ex- 
tractor, and for enabling the extraction to be conducted at a suitable tempera- 
ture. 

The accompanying illustration (Fig. 4 ) shows the apparatus in sectional eleva- 
tion : — (a) is the vertical cylindrical extraction tube (shown broken off as to its 
major central portion), which is provided towards the base with a suitable aperture 
or cut-away portion (a^), by way of which the material is continuously fed from an 
inclined chute (6) into the tube. The material so fed is delivered on to a revolving 
helical worm (c), which substcmtially fills the interior of the extraction tube (a) 
and causes the material to €U3cend continuously along the spiral path formed by the 
helical worm. The internal helical worm (c) is furnished with an actuating shaft (d), 
which passes through the centre of the apparatus and is driven from any suitable 
power. 

The upper portion (d^) of the central shaft (d) is hollow, and extends beyond 
the extraction tube (a)and the helical worm (c) to the uppetmost part of the apparatus, 
the hollow portion (d^) being connected at the upper end by a pipe (e) to the source 
of supply, as for instance a constant level tank (not shown), which supphes the 
exhausting water. The hollow portion (d^) of the central shaft (d), by way of which 
the water or solvent is introduced into the apparatus, is provided on the lower part 
with a series of circumferential perforations (d*) through which the water or other 
solvent passes into the extraction tube (a) so that the water is caused to gravitate 
continuously along the spiral course of the helical worm (c), and to mix effectively 
with the material ascending within the extreu^tion tube. The extraction tube (a) is 
surrounded by an outer annular jacket (/), which extends from the aperture portion 
(a^) of the tube to the level of the perforations (d* ) in the hollow portion (d^) of the 
central shaft (d), so that the major portion of the extraction tube (a), within which 
the exhausting operation actually takes place, may be brought to, and maintained at, 
the’ temperature at which the material can be treated to the best advantage. The 
annular jcuiket (/) may be supplied with steam or any suitable heating medium, 
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according to the particular requirements, and is provided for the purpose with an 
upper inlet pipe (/i) and a lower drain pipe (/*). 

The extraction tube (a) is formed above the annular jaoket (/) with an upper 
extension (o®) which encloses the lower part of the hollow portion (d^) of the central 
shaft (d)y and the upper part of the heUcal worm (c), and which is circumferentially 
perforated to enable the exhausted material to be drained of its excess moisture 
before being discharged. The water so drained is collected by an external gutter 
{g)y provided on the perforated extension (a®) of the extraction tube (o), and may be 
returned to the source of supply for further utilization within the tube. The extrac- 
tion tube (a) terminates at the uppermost portion in a slanting chute (6^), by which 
the exhausted material is discharged. The extraction tube (a) is mounted in a tank 
or vat (h)y which is placed at the lower part of the apparatus. Its height is such that 
the upper level is sufficiently low to permit of the observation and regulation of the 
material fed into the apparatus. The lower part of the extraction tube {a) is circum- 
ferentially perforated as shown (a®) to allow the liquor to drain into the tank. The 
upper part of the tank has an annular strainer (^i), through which the collected liquid 
passes and flows into an external gutter, whence the strained liquid passes out of tlie 
apparatus through a pipe (A;^). The collecting tank is supported on a platform (m) 
so that the central shaft (d) can be extended below to permit of its being conveniently 
mounted and driven. Thus the lower portion of the central shaft (d) can be passed 




through a stuffing box (n) and provided with driving gear (m^) and can be mounted 
in a lowermost thrust-bearing (w^). This method supersedes those formerly employed 
in extracting the sugar by lixiviation. 

A multiple-way cock was invented for the regulation and diversion of 
tlie flow of different liquids in connexion with the diffusion vessels ; but it 
can be used for all forms of work necessitating the distribution and regulation 
of liquids of varying densities. Its construction is shown in Fig. 6. 


(C) PUKinCATION. 

The Institute has elaborate a process for purifying or defecating sugar 
juice or syrups. Its object is to simplify and expedite tlie treatment of the 
raw juices obtained, and to produce a final liquor which is mere liighly puri- 
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fied and more recwiily crystallizable than that obtained by former processes. 
It consists, first of all, in acidifying the crude syrup and subsequently rendering 
the aeidified syrup alkaline to such a degree that the colloids and other im- 
purities which interfere with crystallization are precipitated, and that the 
final liquor when filtered can be crystallized without further treatment. 

In putting the process into practice the raw juice is first treated with a 
quantity of calcium superphosphate. The acidified syrup so obtained, after 
being warmed to a temperature of about 80°C., is then treated with a quantity 
of slaked or unslaked lime, which so exceeds that required to neutralize 
the acidity produced by the first treatment that the syrup is rendered ade- 
quately alkaline to effect the precipitation of the impurities. The excess of 
alkalinity of the syrup may, if required, be afterwards adjusted by the addition 
of further calcium or lime superphosphate so as to bring the final liquor to a 
suitable condition for boiling in vacuo and crystallization. 

By means of the process the decolorizing properties of the superphosphate, 
the acidity of which has no appreciable effect on the invert sugar content of 
the juices or S 3 a*up, can be utilized to the best advantage, with the result that 
the liquors produced possess a better colour and a greater brilliancy as com- 
pared with those hitherto obtained. A subsequent development has led to 
the employment of mechanical separation preceding the chemical treatment. 

The process consists in clarifying the raw juices by mechanically separa- 
ting the shiny and other undissolved or suspended matters from them and in 
defecating the juices so clarified by the addition of substantially dry tri- 
calcium sucrate or dry calcium hydrate, the claiified juices being either first 
acidified and subsequently alkalifiod or first alkalified and then acidified, 
and finally brought, as required, to the requisite degree of alkalinity and 
filtered. In practice the raw juices are warmed to an appropriate temperature 
and clarified in a centrifugal separator. The clarified juices may, after further 
heating, be defecated by adding a proportionate quantity of calcium super- 
phosphate or sulphurous acid, followed by a suitable quantity of substan- 
tially dry tricalcium sucrate or dry calcimn hydrate. The alkalinity of the 
juices is finally adjusted by the addition of a further quantity of the super- 
phosphate or acid. When the clarified juices are defecated in the reverse 
order, that is, when they are alkalified and then acidified, the acidity, if 
any, of the juices may be corrected by the addition of a further quantity of 
the tricalcium sucrate or calcium hydrate adapted to produce the requisite 
final degree of alkalinity. 

The process, besides ensuring that the defecated juices can be readily 
filtered imder comparatively low pressure, irrespective of their density or 
viscosity, further ensmes, by the utilization of tricalcium sucrate or calcium 
hydrate, that, substantially, no water is added to the juices during defecation. 
Hence raw juices of relatively high density can be easily purified by the pro- 
cess and directly treated in single-effect graining vaxjuum pans, under condi- 
tions which do not necessitate any imduly prolonged boiling and which ensure 
a highly economical evaporation. Moreover, when tricalcic sucrate is used, 
the raw juices, besides being alkalified without the addition of water, are 
strengthened in their sugar content in proportion to the quantity of sucrate 
employed. These two methods of purification form a completely new 
process for the subsequent treatment of the diffusion juice, eliminating 
the difficulties found in the previous processes for the after treatment of the 
dried cossettes. 
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An extremely intereerting paper on this new disease of the sugar 
cane, by D. S. North, although bearing a date of over a year ago, has 
only recently been received. It is very comprehensive, and contains an 
accoimt of work carried on by the author for quite a number of years : “ it 
was prepared in draft form in 1923, dealing with investigations made chiefly 
at Broadwater Mill, Richmond River, New South Wales, between August, 
1919 and December, 1922.” The delay in publishing is, of course, regrettable, 
but the causes are adequately explained ; firstly, because of the necessity of 
studying certain Java papers (chiefly Wilbrink’s work on the Java gum 
disease and Wolzogen Ruhr’s on aereh^ and, secondly, by unavoidable 
crowding of other work. The paper itself gains considerably by this delay, 
however, for it has been thus possible to compare, very thoroughly the results 
obtained with those in Java, on this important class of cane diseases. The 
most significant fact which has emerged is that, after studying Wilbrink’s 
paper, the author concludes that leaf -scald agrees with the gum disease of 
Java “ not only in easential factors, but in minor details in the majority of 
cases.” There are of course some differences, and those are set out in tabular 
form. The absence of exact coincidence, dear to the heart of mycological 
experts, is explained by the fact that the canes affected were entirely different 
ones, the technique varied and, perhaps most imy)ortant, the environmental 
surroundings which so greatly affect all plant growth could not have well 
been more dissimilar. For the rest, the author considers that, in certain 
important directions, Wilbrink has gone somewhat further than he himself, 
while his observations have added knowledge, on the dissemination of the 
disease, which render the Java author’s suggested control measures inadequate. 

The bulletin is 80 pages long and is beautifully illustrated. As it is in 
many places highly teclmical, its value to the general reader is enhanced by 
the use of a smaller type for the details of bacteriological and other experi- 
mental work. It will, unfort luiately, not be possible here to do more than 
pick out some of the })oints of more general interest. Leaf-scald is a destruc- 
tive disease of the vascular system of the sugar cane in Australia and Fiji, 
and its attacks closely resemble those of Cobb’s gumming disease. These 
two diseases are, fortimately, often met with together in the fields, and have 
thus been studied, side by aide, right through the investigation. The causa- 
tive bacteria of the two diseases differ in size and behaviour in cultures ; 
and in both the readiest field symptom is a streaking of the leaves, but the 
markings are easily distinguished. Those of leaf-scald are present in the young 
loaf, while in gumming they rarely appear luitil the leaves are full-grown. 
Iti the former, the streaks are at first narrow, well defined and very straight, 
creamy or greyish white, and they often extend right through leaf sheath 
and lamina. In gumming, they are yellowish, broader and with an irregular 
outline, and are usually much shorter. Further, when a stalk is cut, gum 
exudes from the surface in gumming, while this is not the case with leaf -scald, 
the ends presenting a peculiar dry appearance. 

This disease appears to be somewhat closely entangled with a fine cane 
called Maliona, which was introduced from New Guinea in 1896 : a cane 
which showed exceptionally fine quality, was quick in growth and yielded 
heavy crops, but appeared to mature too early and then died off. The author, 
however, when he saw it in 1908, formed the opinion that the last named 
character, because of its irregularity, was probably caused by disease. Leaf- 
scald was not, however, definitely recorded until 1911, when it was observed, 

' Leaf-soald. a Baoterial Diuease of Sugar Cane. D. S. North. Agricultural Report No. S 
iTeohnteal). Colonial Sugar Refining Company, Ltd., Sydney. January. 19**6. 
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occurring spasmodically, in the cane fields in North Queensland. At present 
it is found in the same tract, and in New South Wales and Fiji ; in the latter 
case again appearing after it was thought to have died out. 

One of the most important points regarding its symptoms, which have 
in the past caused a good deal of uncertainty, is that leaf -scald occurs in two 
phases ; these having previously been considered to be different diseases. 
There is an (icute form and a chronic. In the former, affected plants suddenly 
wilt and die, looking exactly as if they had been pulled up, and thus deprived 
of their water supj^ly. The leaves wither, and then the stalks gradually 
shrink and dry up : on occasion, whole fields are suddenly attacked in this 
maimer, although, more frec^uently, individual stools or even parts of stools 
are affected, contrasting strongly with the general green colour of the plants 
around them. This wilting can be extremely rapid in dry weather. Affected 
stools may show no obvious symptoms, whereby they can be distinguished 
from a bad attack of white grub ; but careful examination at the base will 
not infrecjuontly reveal tiny shoots, either springing from the ground or the 
side of the stalk, which exhibit the characteristic loaf markings of the chronic 
phase. 

Plants attacked by the chronic form show the leaf markings already 
described : straight, narrow, well defined streaks, ranging from one-eighth of 
an inch in width down to a barely perceptible mark, often extending through- 
out the entire length of leaf sheath and lamina, or rimning out on the margin 
towards the leaf tip. These are very well shown on a coloured Plate. I'he 
streaks tend to broaden and become more diffused in older leaves, followed 
by a withering of the leaf tissues, especially in dry weather, and ending in 
a broad withered patch (from which, presumably, the disease has obtained 
its name.). 

Another prominent feature in the chronic phase is a great development 
of side shoots and of small suckers, this tendency being even more pronounced 
than in gumming or Fiji disease, sometimes every bud starting in its growth 
both above and below ground. These shoots are exactly analogous to the 
shooting at the top of a cane, but present a miserable, attenuated appearance, 
usually dying when they have reached 6 to 18 inches in length. Their 
value in the diagnosis of the disease, however, lies chic^fly in the fact that they 
often show the characteristic leaf markings, at a time when these arc not so 
easily observable in the old dried up leaves of the stool at this stage of growth. 
Pronounced etiolation of the leaves also appears in advanced stages of the 
disease both in young and old plants. This somewhat obscures the streaks 
in the leaves, but they show up when the leaf withers, as they dry up first. 
Lastly, the leaves in affected shoots tend to curl upwards and inwards, giving, 
with the withered leaf tips, a highly characteristic appearance which at once 
arrests attention. 

When a chronically diseased cane, not too severely affected, is split, 
the tissues are seen to be discoloured, sometimes along the entire length. 
This discoloration is caused by numbers of tiny red streaks in the fibro- 
vascular bimdles, many of them exceedingly minute, and not nearly so broad 
as the bundles themselves. Most are to be seen in the nodes, but some may 
be foimd right through the intemodes as well. The most important feature 
of these red streaks appears to be the close connexion between them and the 
shooting, or even swelling, buds. Reddening is rarely found in nodes where 
the buds have not sprouted. This character is thus not so often found in 
the acute phase of the disease : if no sprouting has commenced, the canes cut 
■lengthwise do not differ in appearance from those of the healthy plants 
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around them ; but, where any small sprouts appear towards the base, these 
exhibit the red marks as usual. Such marks are also often found in leaves, 
although they may not be present, or may be there and yet not observable 
until the leaf is cut open. Both the ordiixary streaks and the reddened ones 
show the presence of the invading bacteria. In advanced stages of the disease 
other tissues of the stem may also be invaded from the fibre -vascular bundles; 
in such cases red Idotches make their aj)pearance and, later, cavities may be 
formed. The roots have ])een dug up and carefully compared with those of 
healthy plants, but, excepting in the case of infected cuttings, their tissues 
have not shown anything characteristic of the disease. From what follows 
concerning the possibility of infection through the roots, it is felt by the author 
that this examination has not been thorough enough. This is all the more 
desirable in that Wilbrink has found that, in cases where the Java gumming 
is very severe, the whole root system becomes rotten and the plants may be 
easily pulled up. 

As to the effect of leaf -scald upon the cane crop, the author cites exper- 
ience gained with Mahona, the cane variety which has been practically wiped 
out by the disease. At Richmond in New South Wales, where most of the 
observations were made, 7700 tons of cane were destroyed on 1500 acres, 
during the years 1920-1923. A fiirtlu'r source of loss is mentioned, in the 
inadvisability of ratooning where tlie disease a])]>oars. Only highly suscep- 
tible varieties suffer such losses : moderately susceptible kiiuh. such as 
NG 24, suffer much less, while highly resistant canes, such as Badila, are 
only very rarely severely damaged. Thus far, no immune varieties have 
been met with, as occasional diseased stools have been found in all kinds 
continually exj)os('(i to infection. In a Table, the result^- are given, after 
])rf)longed observation in the cane fields at Richmond, as to the susceptibility 
of the varieties grown theie during five years : Mahona, 7 R 96, and HQ 243 
are classed as highly susce])til)le : susceptible 8 R 31 : moderately suscep- 
tible, 14NG146, NG 16, M 1900 Sdg., H 426 (Clark’s Seedling),' 7 R 428 
(Pompey), NG 24, 24 A, 24 B (Gorru and its sports) : higlily resistant, Badila, 
Malabar, D 1135, Iniies 131, NG 14. 

Loaf-scald may be s])rea(l Ihiough using infected cuttings, by the knives 
used in harvesting, and by some other means at present unknown. A*-* to 
the last named, there a])})ears to be a strong suspicion that tla^ infection, 
which may lea]) over half a mile on to a different cane farm, is caused by some 
flying insect. Tlie selection of healthy seed is, however, rendered especially 
difficult because inf<H'ted cane is frei{uently of perfectly healtliy aiipearance. 
Apparently the disease may I'emain dormant for long ])eriods, ever ready 
however to assert itself when its host shows signs of weakness. Tlie whole 
subject of the control of cane iliseasos has been dealt with by North in an 
interesting jiaper which was somewhat fully referred to in a former number 
of this Journal,^ and further details concerning loaf-scald may be gathered here 
and there from that source. The author concludes this part of the subject 
in his summary as follows : “ Control of the disease may readilj" Do effected 
by the use of highly resistant varieties. Where it is desired to cultivate a 
susceptible variety, like Mahona, the most exacting precautions aro neetled 
to secure healthy plants, owing to the fact that many canes of hoalt hy appear- 
ance harbour the disease in a latent condition. Any cane growing within 
a quarter of a mile or so of diseased cane, or that has been raised from seed 
•cane from an “ unsafe ” source, must be regarded as “ unsafe ” for planting 
purposes. Also, all diseased crops should be ploughed out after harvesting, 
to get rid of sources of infection. 
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“ Where a moderately resistant variety, like NG 16, is concerned, the 
application of such measures becomes a simple matter, owing to the slower 
rate of spreading of the disease in it. On the other hand, their application 
is seriously interfered with by the higher proportion of canes carrying 
the disease in a latent condition. Thus, resistant varieties are to be regarded 
as hidden carriers of the disease, and, as such, need special attention.*" 

C. A. B. 


Notes on Some British West Indian Sugar Crops 

of 1926. 

By Sir FRANCIS WATTS. K.C.M.Q.. D.So. 

{ConUnued pom page 77.) 


Antigtta. 

Practically the whole of the sugar of this Presidency is made in two 
factories, the larger of which, Gunthorpe’s, in 1926 turned out 10,522 tons 
of sugar, while the smaller, Bendal’s, made 1780 tons. 

During the past two seasons enquiry has been made to ascertain the 
relationship in this island between the rainfall and the crop of sugar cane, 
the data being obtained from a number of estates ; for this purpose the 
rainfall for the 18 months of the growing season, namely from October to 
March, has been recorded and the quantity of cane produced per acre 
and per inch of rainfall calculated ; in all cases the whole of the crop in- 
cluding plant and ratoon canes is taken into accoimt. 

In the crop reaped in 1926 it was found that the average yield of cane 
per acre was 16'7 tons, the yields ranging from 10*2 to 26*4 tons per acre 
on the 36 estates included m the observations. The quantity of cane pro- 
duced for each inch of rainfall during the 18 months ranged from 0*16 to 
0*42 tons ; the rainfall during this period varied from 47*63 to 74*49 ins, 
on the individual estates. Eleven of the 36 estates produced 0*30 tons 
of cane and upwards per inch of rainfall, the highest being 0*42 tons. These 
11 estates produced from 18 to 26*4 tons of cane per acre ; no estate amongst 
the remaining 24 produced as high as 18 tons per acre, with the exception 
of one, which gave 20*3 tons ; but it is to be observed that tliis last estate 
received the highest rainfall of the whole 36, namely 47*63 ins. in the 18 
months, so that while it produced a relatively large tonnage it was not able 
to use the larger rainfall to full advantage. 

Conditions were somewhat different with regard to the crop of 1926, 
when the rainfall for the 18 months ranged from 33*22 to 62*36 ins. and the 
average output of canes from all the estates was only 11*3 tons per acre ; 
the smaller rainfall being reflected in the diminished return. Only four 
of the estates produced 0*30 tons of cane per acre per in. of rainfall, the highest 
being 0*46 tons. The four estates in question produced from 16 to 18*3 
tons of canes per acre ,* only two of the other estates produced as much as 
16 tons per aere and they received a relatively good proportion of rain, 
namely 63 and 64 ins. respectively. 

These facts emphasize the point that the rainfall of Antigua is fre- 
quently too low for the production of large crops of cane and that this low 
rainfall is the principal limiting factor governing sugar production there ; 
it has to be taken into account when considering the expenses which may 
be incurred in cultivating and manuring the canefields of this island. 


^ 1924, pp. 522-528. 
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In view of the interest taken in the pioneer work done in Antigvia with 
regard to factory cievelopments, the nature of the cane handled at the prin- 
cipal factory there is frequently the subject of discussion when comparison 
is made with the work done in other places. In this connexion the following 
figures giving the average composition of the canes dealt with at Gunthorpe’s 


factory may usefully be recorded : — 


Ratio 
Fibi e- 


Year. 

Sucrose. 

Fibre. 

Sucrose. 

1910 

.. 14*72 .. 

15*66 

. . 106*4 

1911 

.. 14*11 .. 

15*55 

.. 110*2 

1912 

. . 14*06 . . 

17*67 

.. 125*8 

1913 

.. 12*89 .. 

17*47 

. . 135*5 

1914 

.. 13*50 .. 

16*59 

. . 114*3 

1915 

. . 12*00* . . 

16*90 

. . 140*0 

1916 

.. 12*53 .. 

16*24 

. . 129*7 

1917 

.. 12*97 .. 

17*43 

.. 134*3 

1918 

.. 13*10 .. 

16*05 

. . 122*5 


Year 

Sucrose 

Fibre 

Ratio 

Fibre- 

Sucrose. 

1919 

. . 12*30 

. . 16*67 

. . 135*5 

1920 

. . 13*03 

.. 16*90 

. . 129*7 

1921 

.. 13*02 

. . 17*73 

. . 136*3 

1922 

.. 12*06 

.. 18*63 

. . 164*5 

1923 

.. 13*34 

. . 16*48 

.. 123*6 

1924 

.. 12*60 

. . 15*87 

.. 126*1 

1925 

.. 12*93 

.. 15*61 

.. 119*8 

1926 

.. 13*08 

.. 15*76 

. . 120*6 


The carios dealt with at Antigua are characterized by a high percentage 
of fibre. This fact has some interest, for canes of this character wore difficult 
to deal with in the 3-roller mills in vogue in the days of the muscovado 
industry and there is little doubt that it was this that led to the movement 
tor improved machinery and central factories taking sliape in Antigua earlier 
than in the islands in the neighbourhood. The cause of this high fibre 
content is, no doubt, the dry climate with fretjuent droughts experienced 
by this island. 


The following salient figures relating to the work of Gimthorpe’s factory 
for the crops of 1925 and 1926 will be interesting for comparison with the 


work of other factories : — 

Tons cune per ton sugar 

Cano — Sucrose j)or cent 

„ Fibre ,, 

Bagasse — Sucrose per cent 

„ Fibre „ 

„ Moisture „ 

Sucrose in juice per 100 sucrose in cmie . . 

„ sugar „ „ juice 

Commercial sugar per ItK) sucrose in juice 
„ „ cane. . 

Purity final molasses 


1926. 

1925 

8*70 . 

. 8*82 

13*08 . 

. 12*93 

16*76 . 

. 15*51 

3*21 . 

. 3*10 

49*67 . 

. 50*46 

46*04 . 

. 45*28 

92*19 . 

. 92*68 

91*50 . 

. 90*80 

95*33 . 

. 94*66 

87*84 . 

. 87*66 

34*17 . 

. 32*32 


The mills at this factory consist of four sets of 3-roller mills (30 in. X 
60 in.), preceded by a Krajewski crusher ; revolving cane knives prepare 
the cane for the ICrajewski. Much benefit has been derived from the use 
of Messchaert grooves on the feed rolls of the mills, these being s})aced at 
2 J in . pitch. With this equipment it has been possible to grind, on an average, 
33*38 tons of cane per hour during this season, a quantity of cane containing 
6*26 tons of fibre. 

During the season a portion of the scums was returned to the mills, 
but with the quality of cane and scum handled here, together with the equip- 
ment available, this was not as satisfactory as the corresponding work in 
this direction at St. Kitts. It is proposed to modify the defecators for the 

* The low sucrose content of the canes of 1916 is attributed to the fact that 2319 inches 
of rain fell during the reaping season. 
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coming crop, so as to produce a heavier scum which will be more readily 
handl^. 

During the year a discussion took place with reference to the alleged 
falling off in the sucrose content of the canes dealt with at Gunthorpe’s 
factory. In this connexion the chemist to the factory took occasion to 
recalculate the figures relating to former years to ensure their imiformity. 
These returns show that there has been wide variation in this respect, but 
no simple explanation of this appears to be forthcoming. On the other 
hand, the figures show in an interesting manner the steady improvement 
that has taken place in the general work of this factory, as will be seen from 
the following extract from the returns put forward : — 


Year. 

- Cane, 

per cent per cent. 

Sucrose Fibn 

Bagasse, 
per cent. 
Sucrose. 


Sucrose lu 
Juice per 
100 Sucrose 
111 Cane. 


Sucrose in 
Sugai per 
100 Sucrose 
in Juice. 

Tons Cane 
per ton 
Sugar. 

1907 . . . . 

14-40 


14-10 . 

6-49 


84-21 


81-61 

. . 9-64 

1908 . . . . 

14-31 


16-24 . 

6-19 


85-41 


85-92 

.. 9-17 

1909 .... 

14-16 


16-32 

6-02 


86-61 


86-50 

. . 9-33 

1910 .... 

14-72 


16-66 

6-14 


85-47 


85-65 

. . 8-95 

1911 .... 

14-11 


16-66 

6-76 


86-65 


78-67 

. . 10-07 

1912 .... 

14-06 


17-67 

4-99 


86-88 


83-66 

. . 9-62 

1913 . . . 

12-89 


17-47 

3-08 


91-22 


86-90 

. . 9-49 

1914.... 

13-60 


16-60 . 

3-60 


90-67 


87-28 

. . 9-07 

1915 .... 

12-00 


16-90 

3-06 


91-40 


90-39 

9-71 

1916 . . . 

12-63 


16-24 

3-01 


92-22 


91-60 

. . 9-07 

1917. .. 

12-97 


17-43 

2-66 


93-03 


90-87 

. . 8-76 

1918.... 

13-10 


16-05 

2-45 


93-86 


89-05 

. . 8-78 

1919.. . 

12-30 


16-67 

2-77 


92-40 


91-29 

. . 9-26 

1920 .... 

13-03 


16-90 . 

3-09 


91*89 


91-03 

. . 8-81 

1921 .... 

13-02 


17-73 . 

3-13 


91-15 


90-35 

. . 8-96 

1922 .... 

12-06 


18-63 

3-37 


89-64 


89-63 

. . 9-93 

1923 .... 

13-34 


16-48 

3-68 


90-65 


91-50 

. . 8-67 

1924 .... 

12-60 


16-87 

3-49 


91-02 


89-16 

. . 9-39 

1926 . . . . 

12-93 


15-51 

3-10 


92-68 


90-80 

. . 8-82 

1926 . . . . 

13-08 


15-76 

3-21 


92-19 


91-60 

. . 8-70 


Prior to 1911 the mill was an S-roller one, consisting of a Krajewski and two 
3-roller sets ; in 1911 two more 3-roller sets were added making the mill a 14-roller 
one. 

St. Kjtts. 

The position as regards sugar production in St. Kitts is entirely domin- 
ated by the Basseterre factory which now handles all the cane grown in the 
island as well as dealing with a small quantity from Nevis ; as this is one of 
the best equipped and most up-to-date factories ^in this region some accoimt 
of its work may usefully be recorded. 

During the year the circuit of the factory’s railway around the island 
has been completed, so that railway transport is now available for every 
estate, transportation difficulties thus being decreased. 

In 1926 this factory turned out 16,290 tons of sugar from 143,552 tons 
of canes, ^ this being the largest crop yet made. 

The following table contains an abstract of the main features of the 
work of this factory during 1925 and 1926. The higher fibre content of 
the canes in 1926 will be noted, and the effect of this on the recovery of 


^ Tods of caue reported as reaped 143,718 

Tons crushed at factory, as cliemist’s report 143,553 

Difference; deduction for burned cane.. .. 160 
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sugar from the canes, which was slightly below that of 1925 although the 


mill work was as good. 

1926 1925. 

Tons cane per ton sugar 8'81 . . 8*35 

Cane — Sucrose per cent 12-44 . . 13*07 

„ Fibre „ 16*11 .. 13*88 

Bagasse — Sucrose per cent 2*41 . . 2*48 

„ Fibre 61*72 .. 61*47 

„ Moisture „ 44*89 . . 45*13 

Sucrose in juice per 100 sucrose in cane ... 94*33 . . 94*89 

„ sugar „ „ juice 92*90 . . 92*68 

Commercial sugar „ „ juice 96*66 . , 96*58 

„ „ „ cane 9119 .. 91*61 


As was recorded with reference to this factory in 1926,* the filter -presses 
have been entirely discarded, except in the process of the final cleaning up 
of the factory at the close of the crop ; all scums are now returned to the 
juice from the last mill and used with this in the process of maceration. 

The milling equipment of this factory remains practically as originally 
installed, i.e., it possesses a Krajewski crusher, followed by four 3-roller 
sets of mills and is thus a 14-roller plant. To this equipment there was 
added this season two sets of revolving knives, one set at the foot of the cane 
carrier to level the canes and the other at the top as a preparatory cutter 
for the crusher. It will be observed that the mill work is good, 94*33 per 
cent, of the sucrose in the cane being recovered in the juice. It is recorded 
that the boilers steam well, the bagasse being more than sufficient for pro- 
ducing all the steam required ; indeed one of the problems presenting a 
little (lifiiculty is the disposal of the surplus bagasse. Its conversion into 
farmyard manure by the Adco process, or perhaps, preferably, by the 
Mauritius j)rocoss referred to above, will, doubtless, have consideration. 
A new 12 ft. calandria vacuum pan was installed to meet the increasing 
output. The condenser water is cooled by the spray system ; m this con- 
nexion two new centrifugal pumps driven by high-speed vertical engines 
were installed for the 1926 crop to replace the pumps formerly in use. The 
equipment of the factory is thus being kept well up to date and its efficiency 
maintained at a high level. . 

For the crop of 1926 there were reaped in St. Kitt’s 143,178 tons of 
canes, including j>lants and ratoons, from 6769 acres, equivalent to 21*16 
tons per acre, an amount somewhat in excess of that of the previous year. 

A year or two ago a little trouble was experienced from the presence 
of mosaic disease, but this appears to have been completely eradicated ; 
now, how^ever, a small amount of “ gumming ” disease exists particularly 
amongst certain varieties of canes. For this reason the acreage under 
Wliite Trans})arent is being reduced and H 109 and Ba 6032 are being dis- 
carded. The last-named cane is said to be tolerant of the disease, but acts 
as a carrier and is therefore dangerous. 

St. Lucia. 

St. Lucia was amongst the first British colonies to adopt the central 
factory, or usine, system of handling its sugar crop, but the factories there 
have never attained any large size and the industry remains a comparatively 
small one ; it is carried on in four small factories whose aggregate output 
is in the neighbourhood of 5000 tons, being estimated at 5550 for the crop of 
1926. A small quantity of muscovado sugar is also produced, much of 


« 1926. p. 21. 
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which is consumed locally. In addition, a certain amoimt of syrup or fancy 
molasses is manufactured for export to Canada, the quantity being 153,400 
gallons in 1925 while that produced in 1926 is estimated at about 100,000 
gallons. With the low prices recently realised for syrup there is an increasing 
tendency for the smaller cane growers to sell their canes to the sugar factories. 

Othbb B.W.I. Islands. 

The cultivation of the sugar cane is now carried on to only a small extent 
in the islands of Montserrat, Dominica, St. Vincent and Grenada. A small 
amount of muscovado sugar is made in Montserrat and St. Vincent, and in 
Grenada a small quantity of crystal sugar is made for local consumption. 
In St. Vincent the production of syrup engages some attention, but the 
industry is of little more than local interest ; it serves, however, to supplement 
the cotton, arrowroot and cacao industries of the colony. 

The condition of the sugar industry in these small islands marks the 
effect of the struggle against the subsidized beet sugar industries prior to 
the coming into effect of the Brussels Convention. In the early part of the 
nineteenth century and the years preceding, these islands were mainly 
supported by their sugar. 


The Power Producing Cane Sugar Factory. 

a H W. BARNHART, 

The quantity of electrical energy produced by cane sugar factories 
for outside consumption depends in a great measure upon the extent to which 
the extra use of steam is practised. This expression has been contracted 
ill general usage to “ extra steam ” and the practice has been made use of 
solely in the interests of fuel economy. The economy of the extra use of 
steam over the older methods is apparent, and it is evident that in factories 
using extra fuel this economy is, or should be, jiractised to the highest extent. 
While practically all cane factories utilize the bagasse from their nulls as 
their main and sometimes only source of fuel, consiilering it as a waste 
and useless by-product which is most easily and economically dis])osed of 
by burning in the generation of steam for factory purposes, the use of bagasse 
directly at the present time in the manufacture of paper and other cellulose 
products, and its probable extended use, points to the time when it will pay 
to sell this bagasse for such purposes, and to purchase standard fuel foi steam 
generation purposes. The use of bagasse indirectly in the generation of 
electrical energy for outside consumption is a practice which has become 
general in the larger Hawaiian factories. Under these conditions the bagasse 
has a definite value, and the oil or coal equivalent a definite cost, so that 
any reduction in the fuel bill of a factory through the economical use of 
steam will reflect itself in increased profits. 

The extra use of steam has been carried still farther in many factories. 
Among these uses may be mentioned the extraction of vapour from any or 
all of the bodies of a multiple effect evaporator for heating, reheating or 
boiling. In most cane sugar factories, however, the extra use of steam has 
been limited to the production in a pre-evaporator of vapours for heating 
and possibly reheating. Owing to the fluctuating nature of the demand 
for steam by pans, it has been thought inadvisable to connect them up with 
any extra steam method, owing to the perturbations resulting in factory 
work and the increased cost of the closer supervision necessary. Analysis 
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of this phase, however, indicates that the misapprehension is unfounded. 
In general, the main source of steam for heating, reheating, evaporating 
and boiling is the exhaust steam from the mill engines, factory turbine 
and other apparatus. Where this supply of exhaust steam is sufficient or 
more than sufficient to satisfy the requirements, there can be no object in 
attempting the extra use of steam, for there would be an excess which must 
blow off into the atmosphere. If, however, the supply of exhaust is in- 
sufficient, it will be profitable to resort to the extra use of steam, and in 
general this use will be profitable where steam has to be taken directly 
from the boilers for heating purposes. 

Proper consideration in the choice of mill engines, choosing so that 
they will be as economical of steam as is reasonably i)os8ible ; installing 
motor-driven i)umps in j)lace of direct-acting units ; installing motors to 
drive centrifugals, crystallizers, shredder, knives and other ecpiipment ; 
choice of proper size of live and exliaust steam piping so as to minimize heat 
losses ; choice of steam end for the electric generator, and of mill boiler 
pressure ; all these have their effect in reducing the quantity of exhaust 
steam produced in a factory. To properly utilize this steam, heating sur- 
faces must bo amply large so as not to be rendered insufficient as scale or 
incrustations accumulate. Heating surfaces in pans must be amply large 
to permit of boiling throughout a strike with exhaust steam, and strikes 
must overlap, tliere being preferably at least three pans for boiling commercial 
sugar. The weight of bagasse as influenced by the percentage of fibre in 
cane has much bearing on whether a factory needs to burn extra fuel. Assum- 
ing a uniform moisture content of 42 j)er cent, in bagasse, with 10, 12 and 
14 per cent, fibre in cane, each 100 tons of cane per hour will produce 18’2, 
21*8, and 25*45 tons of bagasse respectively, or 20 percent, more in the case 
of 12 per cent, fibre, and 40 per cent, more in the case of 14 per cent, fibre 
in cane. Furthermore, the moisture content in bagasse has an influence on 
the net available B T.U., and also on the efficiency of combustion in the 
generation of steam. With 38 per cent, moisture there are 5022 B.T.U. 
available, with 42 per cent. 4618, and with 45 per cent, only 4455 per lb. of 
bagasse. The evaporation with 500° F. flue gases and 12 per cent. COj 

and other data follow : — 

Bagassk. Steam. 


Per cent. Available B T U. 


Moisture. 

Per lb 

38 

5022 

42 

4618 

45 

4455 



Lbs P/A. 


Per cent. 

212* F 

Per cent. 

100*0 

3*29 

.. 100*0 

91*9 

3*00 

. . 91*2 

88*8 

2*77 

. . 84*5 


Tons of steam F/A 212° F. will bo produced as follows, as per cent, 
fibre and flue gas temperature varies ; — 


Moisture. 

10 per cent. 

Fibre. 

12 per cent. Fibre. 

14 per ceut Fibre 

Per cent 

isoo® 

600® 

700® 

500® 

600* 

700® 


000® 

700® 

38 . . 

65*80 

52*66 

49*30.. 

67*00 

63*60 

59*20. . 

77*75 

73*28 

68*80 

42 . . 

54*60 

61*30 

48*00. . 

66*60 

61*62 

67*65.. 

76*40 

71-80 

67*20 

46 .. 

53*36 

60*02 

46*70. . 

64*10 

60*12 

56*15. . 

74*60 

70*00 

65*40 


It will be noted that a factory grinding 100 tons of cane per hour will 
produce 46*70 tons of steam F/A 212° F. with 10 per cent, fibre in cane, 
45 per cent, moisture in bagasse, and 700° F. flue gases, and 77*75 tons of 
steam with 14 per cent, fibre in cane, 38 per cent, moisture in bagasse and 
500 °F. flue gases. As will be seen later, the former condition will not supply 
sufficient steam for ordinary conditions, i.e., when all hating and reheating 
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and boiling is done with exhaust steam and evaporation is done at quad- 
ruple effect. The latter will supply steam for triple effect evaporation with 
much to spare. As the latter condition is rather unusual, and the former 
one a possibility, particularly on an irrigated plantation grinding at a high 
rate, it is advisable to design and arrange equipment to comply with this 
condition, as the moisture content in bagasse may be higher at times and 
the flue gases are liable to run above 500° F., if the heating siufaces are 
fouled or there is an insufficiency. For the conditions usually encoimtered, 
the following weights of exhaust steam in tons per hour will be required 
in a factory grinding 100 tons of cane per hour : — 

Triple Quadi*ui)le Quintuple 


Heating 13-64 .. 13-64 .. 13-64 

Beheating 1-20 . . 1-20 . . 1*20 

Evaporating 36-31 . . 26-48 . . 21-18 

Boiling 9-19 . . 9-19 . . 9-19 


69-24 . . 60-41 . . 46-11 

A pre-evaporator supplying vapours for heating and reheatmg would 
reduce these requirements to 54-32 for triple, 46-72 for quadruple, and 42-17 
for quintuple effect evaporation. An extreme case in which vapours are 
drawn from all effects where possible for heating and boiling in stages, would 
require 34-76 tons per horn. A recent compilation of data on Cuban centrals 
indicates that the capacity of the mill electric plant must be equivalent to 
0-2 K.W. for each ton of cane ground per day. For instance, a factory 
grmding 100 tons of cane per horn: would require a capacity of 480 K.W., 
not providing for electric drive for the rollers or shredder. The latter would 
require approximately 1 K.W. per ton of cane groimd per hour, probably 
slightly over 100 K.W., so that the total capacity should be in the neigh- 
bourhood of 600 K.W.. or 6 K.W. per ton of cane groimd per hour. As a 
great many of these plants are called upon to supply a lighting and miscel- 
laneous load in addition, and as the larger factories can, under favourable 
conditions, absorb the exhaust steam from a load up to 6 K.W. per T.C.H. 
in excess of the load utilized by the factory, it is advisable to make pro- 
vision for this outside load in designing the power plant. Consequently 
the rating can be raised to 11 K.W. per ton of cane ground per hour. It 
will be shown that this rating will depend entirely on the extent to which 
the extra use of steam is practised in the factory. Evidently quadruple 
effect evaporation without further recourse to the extra use of steam will 
permit of carrying a considerable outside load. This may vary from 1 K.W. 
per T.C.H. for a factory which is imfoitunate in being hampered with equip- 
ment that produces an undue quantity of exhaust, to 6 K.W. or even more, 
where conditions are favourable. As the degree to which the extra use of 
steam is practised approaches, or even goes beyond, the practical limit, 
the advantage of a non-condensing unit to furnish the exhaust necessary 
to supplement factory requirements, together with a condensing unit or units, 
to supply whatever additional power may be needed in the factory, and 
more to satisfy outside requirements, becomes apparent 

A factory handling cane of 12 per cent, fibre, the bagasse having a 
moisture content of 42 per cent., flue gas temperature being 600° F., and 
COj content 12 per cent., should produce on an average 66-6 tons of steam 
per T.C.H. F/A 212° F., or 63-0 tons of steam at the usual boiler pressure. 
The requirements when applying the principle of extra steam to quintuple 
effect evaporation with pre-evaporator supplying vapours for heating and 
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reheating, are 42*17 tons per hour. With a 10 per cent, shrinkage in exhaust 
due to condensation and radiation, the actual steam consumption by mill 
engines, power plant, etc., to supply this quantity of exhaiist would be 
42*17/0*90 = 46*85 tons per hour. In other words, a surplus of 16*15 tons 
of steam is available provided all bagasse is burned under the boilers. The 
power that can bo generated in a condensing unit is 16*15 x 2000/22 = 
1468 K.W. The power which would be developed in the non-conciensing 
unit xmder these same conditions would vary from a deficiency of 266 K.W. 
to a siuplus of 134 K.W. over factory requirements, depending on whether 
or not the factory is hampered with equipment tending to produce an ab- 
normal quantity of exhaust. In other words, when the non-condensing 
imit is operated to supjily just enough exhaust to supplement factory re- 
quirements, there will be power available for outside consumption amoimting 
to anywhere between 1202 and 1602 K.W., the latter being under favourable 
conditions which can be controlled. In the extreme case mentioned above, 
there would bo slightly more than 2000 K.W. available for outside con- 
sumption. 

If the factory were to burn all of its molasses in addition, a further 
increase in power would result. Roughly, a ton of bagasse, a ton of molasses, 
and 1*4 barrels of fuel oil have the same fuel value in terms of steam pro- 
duced, and this will be approximately 2*88 tons at boiler pressure. The 
weight of molasses ])roduced by a factory depends on many factors, among 
the principal ones being cane polarization and jiurities of syrup and final 
molasses. Molasses y)er cent, cane readily lange from 2*5 to 5*0, depending 
on the above. Assuming 3*0 as a fair average, the molasses from 100 tons 
of cane will produce 100 ^ 0*030 X 2*88 — 8*64 tons of steam, which in 
turn will generate 8*64 2000/22 785 K.W. hours, the average increased 

output being 785 K.W., o^* a total of 2387 K.W. for a 100-ton factory with 
quintuple effect and pie -evaporator supplying vapours for heating and re- 
heating. 

It v%ill be noted that as the ayqilication of the princiy)le of extra steam 
IS extended, the cpiantity of steam or vapour required for processing is 
decreased. As the null, electrical and miscellaneous loads remain constant, 
or practically so, it is evident that the exhaust from some unit or units must 
be curtailed to maintain a balanced condition. The logical place for this 
is in the non-condensing electrical unit, and from supplying energy equivalent 
to as much as 5 K.W. yier T.C.H. for outside consumption under favourable 
conditions and (iiiadrupJe effect evayioration, this outynit will be decrease4 
to approximately 1 K.W. per T.C\H. under the same favourable conditions, 
but with a quint ujjJe effect and pre-e\"aporator supplying vajiours for heating. 
Another phase of direct imjiortance in this connexion is the reduction in 
injection and air pump capacities required as the principle of the extra use 
of steam is extended. Below are the calculated average quantities of water 
required (in M.G.D.), and vacuum pump displacements (in C.F.M.) for a 
faetory grinding 100 T.C.H. with temperature of injection water at 80° F. 

Iniecnon Air Pump 


Water DisplacenicDt 

Exhaust steam to M.G.D. C.F M 

Triple, heater and pans 9*24 . . 5490 

Triple, pre-evaporator €uid pans (vapour to heaters) 8*22 . . 4880 

Quadruple, heaters and pans 7*40 . . 4400 

Quadruple, pre-evaporator and pans 6*77 . . 4020 

Quintuple, heaters and pans 6*72 . . 4000 

Quintuple, pre-evaporators and pans 5*70 . . 3390 

Quintuple effect and complete extra use of steam.... %*15 . . 2470 
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The maximum instantaneous injection water demand when placing 
a pan in service might easily be 60 per cent, in excess of the avereiges 
given. The figures given indicate the power which can be expected when 
the factory is in operation. Evidently there are stoppages due to breakages, 
to lack of cane, and to the usual week-end shutdown when the continuity 
of power production would be interrupted unless sufficient bagasse were 
in reserve or molasses stored up during the week were drawn ujjon. During 
the ofi-season other fuel would necessarily be used and combination fur- 
naces fitted under the boilers or else separate boilers supplied for bagasse, 
molasses and fuel oil (or coal) burning. While the economies indicated 
appear to be considerable, the fact that they are not continuous throughout 
the year will have much to do with a choice of generating equipment. On 
an irrigated plantation depending on pumps for its water supply, the demand 
for power is generally slight during the winter months, medium during 
spring, and heavy during summer, easing off gradually through autumn. 
As in Hawaii harvesting generally commences, or should commence, in the 
latter part of November or early part of December, complete advantage 
of this surplus power could not be taken in the first months of grinding, 
and bagasse and molasses would have to be stored, to be later brought back 
for burning. Finally, harvesting generally comes to an end just after the 
heaviest demand commences. However, it is probable that this i)lan would 
work in well with other schemes for supplying the necessary power during 
the off-season. Furthermore, while the conservation of bagasse or molasses 
may not be desired, it is reasonable to arrange ocjuipment, not so that there 
will be just a sufficient amount of bagasse to “ worry along on,” but so that 
there will bo a decided surplus to take care of any emergency. 


Brevities. 


The Physical Society, London, has awarded the 4th Duddell Modal to Mr. 
F. TwrsrMAN, F.R.S., Managing and Technical Director of Hilgcr, J^td., London, 
for meritorious work on scientific instruments and materials. 

Aunong companies recently registered in the U.K. are the following : King’s 
Lynn Beet Sugar Factory, Ltd., 6, Lancaster Place, Wellington Street, Strand, 
London, W.C.2. (No. 219,365). Public Company ; Nominal Capital, £460,000 in 
£1 shares. 


A yield of 28*6 tons of beets per acre containing 17*4 per cent, of sugar is reported 
from King Island, Stockton, Cal., U.S.A., under the auspices of the Holly Sugar Co.-* 
The Wright Corporation, owning Delta laud in Contra Costa, San Joaquin, and 
Solano counties also report a remarkable yield, viz., 23 tons to the acre. 

The British Sugar Beet Society announces that the Metson Challenge Cup 
has been awarded this year to Mr. S. Mintkb, of Parham, Suffolk, a grower for the 
Ipswich factory, whose crop of sugar beet shewed an average yield of 16*17 tons 
per acre, with an average sugar content of 19*10 per cent. The competition was 
again open to all growers of not less than five acres for any of the existing factories 
in the United Kingdom. 

Prof. Dr. Alex. Hebzfeld, who for many years has held the position of Director 
of tlie Institut fiir Zuckerindustrie, Berlin, with such distinction, has now retired, 
though he still retains the editorship of the ZeitachrifU the organ of the Institut. 
Dr. Herzf eld’s post is now held by Dr. Spbngleb, a chemist with a distinguished 
record in the dyestuff and metallurgical industries, who in collaboration with others, 
1^ published several papers of interest dealin g with sugar techn ol ogy. 

' Cf. also I.S.J,, 1926, 688 ; 1926, 160. * Western Irtiffation, lleceuiber, 1926, p. 7. 
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In Hawaii, the variety H 109 now occupies 42*7 per cent, of all cane land in 
the Islands ; Yellow Caledonia, 27-9 ; D 1135, 14*8 ; Yellow Tip, 3*2 ; Lahaina now 
only 1*1 and other varieties 3*9 per cent. 

The sugar crop of the Dominican Republic for 1926-27 is estimated at 424,601 
short tons, as compared with 394,033 tons in 1925-26. The area under cane has been 
increased by some 2300 acres ; and the condition of the canefields ranges from fair 
at a few centrals to good in most districts. 

Messrs. Duncan Stewart & Co., Ltd., Glasgow, were responsible for the 
erection in this country of three beet sugar factories during 1926, at the same time 
supplying all the sugar machinery needed. These factories with their capacities 
were : Cupar, Fife (600 tons) ; Felstead, Essex (600 tons) ; Poppleton, Yorks. 
(1000 tons). 

The imports of sugar into Switzerland during 1926, according to Brunner & 
Boser, of Zurich, came to 128,835 metric tons, as compared with 129,030 tons in 
1926. The bulk of this was crystallized sugar, and came mostly from Czecho- 
slovakia, though Germany and Belgium sent appreciable quantities. 

According to the South African Sugar Journal ^ the La Mercy Estate, Ltd., 
a sugar factory 23 miles from Durban, which was purchased by a syndicate about 
6J years ago for £326,000, and recently went into liquidation, was sold by order 
of the liquidator and fetched only £80,000. It has a capacity of 21 tons of cane 
per hour and is reported to be fully equipped for making a high-class mill white 
sugar. 

The second official estimate of sugar production in Formosa for the year 1926-7 
places the output of centrifugal sugar at 6,814,582 pi(*uls (say 405,600 tons) and that 
of brown sugar at 156,864 piculs (about 9800 tons). Should th»s estimate prove 
justified, the decrease in production of centrifugals as compared with the previous 
year will amount to over 1,300,000 piculs (73,600 tonsl. This is said to be mainly 
due to a falling off in the area planted to cane owing to the competition of rice. 
The cane area this year is put at 228,852 acres, as compared with 260,993 acres 
in 1925-26. 


A railway rates judgment, relating to a carriat/e charge for sugar, which was 
taken to the supreme court of appeal, the House of Lords, was recently decided in 
favour of the Railway Company, But its relation to sugar was very’' incidental, 
€is though a charge for the carriage of tliat commodity was made the basis of the trial, 
the real issue was whether the Railway Company was entitled to raise its charges 
for freight all round, on the strength of certain powers it claimed to possess. The 
millions i’(»ported in certain press organs to be at stake related to freights generally 
for goods carried on rail. 

The public issue of shares in the Lincolnshire Boot Sugar Company, Ltd., last ^ 
month did not catch the favour of the investing public nearly^ as much as was hoped, 
inasmuch as 90 per cent, of the shares had to be taken up by the underwriters. 
But amongst contemporary flotations, more than one otlier went badl.v also, which 
suggests that investors, if nowadays more numerous than they used to be, are also 
more discriminating in their choice of shares. However, this particular sugar 
company has boon promoted by able interests that ought to make a success of it, 
if it is at all possible to succeed with a beet factory^ in this country\ 


Sulphur dioxide has been the subject of enquiry in respect of its poisonous 
nature when inhaled.* Present in the air in a concentration of about 0-0005 per 
cent, it only affects tho eyes and smell ; at one of 0-012 to 0-015 per cent, it begins 
to produce irritation of the trachea and bronchi ; while 0*06 per cent, is sufficient 
to cause a sensation of suffocation and practically to prevent breathing. There 
exists some evidence to show that among workers exposed to the fumes of SO 2 
influenza and catarrh are less prevalent, while tuberculosis (excepting fibroid phthisis) 
appears to be non-existent. Further evidence is yet required, however, to enable 
Infinite conclusions on this point to be reached. 

1 Industrial Chemist ^ 1927, 84. 
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American Factors, T.H., have published a photograph of two stands of oane, 
each 22 ft. high, grown on land belonging to the Makee Sugar Co., one containing 
39 stalks grown from one piece with one eye, and the other with 41 stalks from one 
piece of ceme with two eyes.' 


F. Hommes^ found that the c€uae variety EK 2 and certain others kept better 
when stored in the factory yard in the shade than in the sun. This, however, was 
not found to be so with some other varieties examined, the tests indicating httle 
or no advantage with these. 

The calculating disc for rapidly ascertaining purity values from the density 
(Begie degrees) and the polarization per 100 c.c., which has been put on the market 
by the well-known seed growers, Vilmorin of Paris, is highly recommended by 
Mr. E. Saillabd. It is about 13 in. in diam., and weighs about 11 lbs. 


A very vigorous campaign against malaria will be conducted by the Philippine 
health authorities with funds recently voted by the Legislature amounting to 
100,000 Philippine dollars. Units are being assigned to strategic points, and within 
certain areas a sjrstematic eradication will be conducted with the aid of Paris Green. 
The mortality due to this disease in the P.I. is at present as high as 30,000 a year. 

Carbon dioxide condensed to the solid state is on the U.S. market under the name 
of “ dry ice.’* Owing to the fact that its latent heat in passing from the solid to 
the gaseous state is nearly twice that of water-ice in melting, it possesses many 
iwivantagos over the latter refrigerant, against which it is able to compete, though 
its price is approximat<=‘ly ten times higher. In its manufacture, the pure gas 
prepared from carbonates must be used."* 

It was brought out in discussion at the last meeting of the Association of 
Hawaiian Sugar Technologists that there are likely to be considerable amounts of 
molasses available as fuel next year, as it is no longer profitable to ship it to the main- 
land. It was stated that the most satisfactory way to bum molasses is to mix it with 
the bagasse. Formation of clinkers when molasses is burned is not very serious in 
well designed furnaces. 

A London firm of engineers constructing evaporators on the thermo-compression 
principle now claim to have evolved a heat -pump which will produce economically 
a sufficient increase in the temperature of the evaporating vapours to provide an 
effective, though comparatively small, thermic head. The heat pump may either 
be operated by high pressure steam, preferably at about 10 atinos., or it may be an 
electrically-driven turbo-compressor. 

A British engineering firm after having investigated economical and efficient 
methods of drying beet pulp in Italy for its working up to sugar, according to the 
He Vecchis or other process, two years ago obtained an order for a large scale plant 
which was erected at Sanguinetto. Now a second order for a dryer of the same 
but larger type has been obtained, the first plant having proved to be satisfactory 
for the purpose. Cossettes stored from last season under technical conditions were 
found after 12 months to be in exactly the same state of preservation as when 
discharged from the machine. They will be worked up to sugar when the rest ot the 
factory plant at Sanguinetto has been completed. 

Professor Schmidt of Ihe University of Illinois,^ in attempting to develop a 
relation between varying thicknesses of scale and heat losses, takes into consideration 
also the structure of the scale as well as thickness. Considering scale of ordinary 
thicknesses varying up to ^ in,, the loss in heat transmission may vary in the indivi- 
dual cases from insignificant amounts to as much as 10 or 12 per cent. The loss 
increases somewhat with the thickness of the scale, but the mechanical structure 
of the scale is of at least as much importance as the thickness in producing this loss. 
J. S. Sheafe points out that, with a scale as thick as J in., the loss (71.14 per cent.) 
is approximately only five times as great at in. thickness (14*9 per cent ). 


* Sugar Newt, 1937, 8, No. 1, 6H. 
» Ind. Eng. Chetn,, 1927, February. 


' Arehief, 1926, 84 , 645-551. 

* Sugar, 1927, 89 , No. 1, 29-30. 
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Philippine Milling Notes (Conveyobs). Theo. Nlckelsen. Sugar News, 1926, 
7, No. 7, 462-463. 

There are many points that may bo found helpful to the miU engineer in the 
design of the machinery for the conveyance of the bagasse from mill to mill. No 
doubt all eugar mill engineers have had trouble with these intermediate conveyors, 
and some of the older typo of apron eonvoyors have given a lot of trouble, and at 
times some of the more modern types are not without their little peculiarities. 
Past experience shows that the majority of these conveyor troubles were traceable 
to mill settings rather than to fundamental defects in the design of the conveyor. 
Nevertheless, some of the older, as well as some of the newer types are faulty in 
detail. More often than not, the breakage of intermediate conveying machinery can 
be traced to the mill ahead not feeding properly, or scraper troubles of the rollers 
behind ; thus causes of conveyor breakages are often locked upon by the operator 
as an inherent fault in the construction of the conveyor itself, when in all probability 
the cause can be traced to some outside factor. Apron conveyors as built for Cuban 
mills are now of the three and four chain steel slat variety, and liave quick detachable 
coupling links either on every link, or on every third or fourth link only, which 
enables a quick change of a new section to be effected when breakages occur. The 
old type of apron conveyor was often as not rivetted to two chains with one detach- 
able link only provided in its entire length, and when a break occurred it meant the 
cutting out of 12 to 18 steel rivets from 5 to 6 slats to enable one new one to be in- 
serted, and a loss of some three hours was heralded on the board as a result of stop- 
pages of this nature. These conveyors also had the unpleasant habit of doubling 
themselves up between the main drive shaft sprockets, and the idler guide shaft 
sprockets, delaying the milling considerably, tliis being often caused by too largo 
a feed for the mill sotting ahead, or some fault in the mill scrapers, or returner-bars. 
These delays have now been eliminated by a better design of apron conveyors, and 
bett('r milling practices ; while juice grooves have also done much to eliminate 
intermediate conveyor troubles by smoother feeding, thereby decreasing cane jams. 
Another type is the Ewart slat conveyor, wdiich has much to recommend it. It has 
been in use in tho rhilip])inos, and has ])rovod itself, in many ways, superior to other 
types in the Islands, its one great advantage is in curtailing tho loss, by dripping, 
of the applied maceration water, and also its ability to handle the bagasse or partly 
<Tu^hod cane in large, overload quantities, together with maximum niaf‘erations. 
Whf'ii diflicultios have boon experienced with this conveyor it has been found that it 
was goiK’rally caustnl by a detail defect in installation, operation, in siTaper trouble 
of mills behind, or mill settings ahead, rather than with the conveyor itself. This 
conveyor is very susceptible to breakages where tho discharge scraper of the preceding 
mill is not functioning properly, as in this case the bagasse adlieres to the roller, or 
packed betweem tho loosely fitting scraper, and top roll, and does not let go until a 
large amount has accumulated, which on dropping in front of the conveyor may fall 
to one side only, causing the conveyor to lift at such an angle as to cause 
chain breakages. Again tho moving slats of the carrier may bo raised to such a 
height, owing to the momentary excessive thickness of the blanket, as to cause the 
conveyor to strike against some obstruction above. Another advantage in this 
conveyor is that additional slats can be added, and a slightly accelerated speed 
given, so that a constant thimier blanket is presented to the mill ahead, thus avoiding 
a cause of mill chokes. The Ewart t>q>e also offers efficient methods of maceration of 
the moving blanket of bagasse both from above and miderneath ; with steam, hot 
or cold water, or a combination of the three, which is always a boost to the extraction 
figures. It is well to point out a very important item in relation to the good working 
qualities of the Ewart conveyor, namely, that the slats of the conveyor should be 
made to operate as close to the discharging mill as possible, so that the bagasse issuing 
from the rollers is taken by the conveyor slats immediately, thus avoiding having 
to be pushed forward by the action of the rollers some little distance, to meet the 


* This lleview Is copyright, and no part of it may bo reproduced without permission.— 
Editor, I.«J. 
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conveying slats, which is the case where the conveyor has been made too short. 
The observance or non-observance of this point means a smooth or troublesome 
running conveyor. There is one other class of conveyor at work in one of the Island 
mills, developed in Hawaii by Mbinbokb, which has one strong feature to recommend 
it, namely, that there are no moving parts to break or wear out, and a stoppage, 
due to this method of conveyance of the cane or bagasse from mill to mill, is generally 
traceable to scraper troubles, which are often caused by some foreign matter entering 
with the cane, smashing the grooves of the rollers, and thereby damaging the scrapers. 


Destruction or Sugar during the Evaporation or Juice at High Temperatures 
IN the Beet Sugar Factory. Ph. Orth. Bulletin de V Association des 
Chimistes de Sucrerie de France. 1926, 43, 468-488 ; 44, 6-12. 

Evaporation at high temperatures in the beet factory has gradually extended 
during recent years, by reason of the economy of fuel which it permits ; but un- 
doubtedly against this saving of fuel one must balance the loss of sugar that occurs. 
Determination of the amount of sugar destroyed during evaporation is, however, 
by no means the easy matter it might appear to be at first thought. Everyone is 
acquainted with Herzfeld’s tables for estimating this, but these were established 
with pure solution in laboratory tests, and Herzfeld himself has taken care to 
point out that on the industrial scale the actual loss of sugar may be much greater. 
He has, in fact, estimated that in the factory the destruction of sugar in the evapora- 
tors may be something like ten times more than was indicated by his small-scale 
tests. Mr. Orth, Manager of the Ste. Juste sucrorio, France, has taken up the matter 
with considerable thoroughness. He has constructed for his experiments a special 
apparatus (having a calandria with 16 steel tubes, 20 mm., and a central tube, also 
in steel, 120 mm. diam.), so designed and operated as to observe alterations in the 
refractometric purity, while keeping the rofractometric dry substance constant all 
the time.^ To this end, the condensed vapours were returned to the apparatus, and 
the juice concentration maintained approximately constant, no juice being drawn 
in after the commencement of the test, the strongly ammoniacal waters only being 
separated, since in practice both ammonia and carbon dioxide are eliminated in the 
early stages of concentration. A number of experiments wore conducted with 
second-carbonated juice from the factory sulphited to the desired alkalinity, and 
also with a syrup, which after dilution had been filtered over animal charcoal, 
and had also been adjusted with soda or sulphurous a(*id gas. In these experiments 
all possible factors bearing on sugar destruction were considered, viz. : time ; 
alkalinity and pH value ; temperature ; local superheating ; sugar concentration ; 
etc. Vapour temperature observations were made every five minutes ; fresh juice 
from the factory was used for each experiment ; and the losses were observed every 
J hour at temperatures varying from 108 to 135°C., these being determined 
by the double polarization method. At the same time the relations between the 
sugar destruction and the coloration of the juice, as well as variations in the cupric 
reducing power were examined. It was, however, found difficult to arrive at an 
exact estimation of the actual losses occuring, owing to the production during 
heating of dextro-rotatorj’^ substances, which quite vitiated the determinations 
made polarimetrically, these behaving in fact like raffinose, for which in fact they 
have often boon mistaken. Nor was it possible to arrive at reliable results from the 
determination of the reducing power before and after inversion, since reducing 
substances had also formed to disturb this assay as well. It remained therefore to 
draw conclusions from the minimum values for the destruction of sugar obtained 
by the double polarization method, and tabulated and plotted in this article. And 
the nett conclusion arrived at is that, owing to the considerable destruction of sugar 
under the conditions of evaporation at high temperature, it is uneconomical to work 
at degrees over 116°C., the loss in the yield of sugar exceeding the saving in coal 
roughly in proportion as this temperature is exceeded. 

1 Zeitach, Bubemackerind , 18, 75. 
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“ Boltiko ** IN SuoAB Bebts. J. a. Voelcker. Journal of the Ministry of Agri- 
culture, January ^ 1927, 889-890. 

“ Bolting,” or running to seed, of sugar and mangold beets is not an uncommon 
occurrence, and though the cause is not definitely known, and while, undoubtedly, 
it is more prevalent in some seasons than in others, the tendency to “ bolt ” is 
generally associated with early sowing. It is possible also that ” bolting ” depends 
to some extent on the variety and source of the seed. Of late the subject has become 
of some importance in connexion with sugar beet cultivation, inasmuch as the 
factories have advised the exclusion of any roots that have “ bolted.” Having 
grown, during this p€U3t season, at the Woburn Experimental Farm, crops of beets 
and mangolds on the same land, and some of the plants having in each case ” bolted,” 
Dr. VoBLCKEB thought it would be of interest to take, from the crops, representative 
samples of sound and ” bolted ” roots, and to compare them in respect of their 
analytical composition Mangold seed was sown on the drills on May 8th, the 
variety being “ Lord Warden ” ; manures wore applied before sowing, and a top- 
dressing of nitrate of soda given on July 5th. The number of “ bolted ” plants 
was bj?" no moans large, and on November 2nd four roots of each kind were soltxited 
for analysis. Beet seed was sown on the flat on May 20th, the manures being 
applied before sowing. Comparatively few plants “ bolted,” and the “ bolting ” 
did not occur in the early stages, but in the lato period of growth only, so that the 
typical roots scloctea for analysis were not inferior to the others, but indeed weighed 
more. The roots were selected on November 2nd. The four lots of samples were 
then analysed and gave the following results : — 


SuuAK Bekt. Mangolds 

Sound “Bolted” Sound “Bolted” 

Root^ Roots. Roots. Roots, 

per cent. per cent. per cent. per cent 

Water 76-40 . . 77-65 . . 90-27 . . 77-66 

Sugar 17-50 .. 16*50 .. 6-20 .. 4-80 

Fibre 0-96 .. M6 .. 0-60 .. 0-74 

Mineral matter 0-69 . . 0*88 . . 1-22 . . 1-30 

Weights of roots p, oz. lb. oz. lb o/ lb oz. 


(washed and trimmed) 6 4.. 7 6 . . 15 6 . . 16 3 

The ” bolted ” sugar beet, while giving over 2 per cent, more water and slight 
increases in fibre and in mineral matter, showed a reduction of 1 per cent, only in 
the sugar content. It would not a])poar, therefore, that the quality of “ bolted ” 
sugar beet is so much lessened as to necessitate the exclusion of such roots from 
what is despatched to a factory, at least when the roots, as in the above instance, 
have not visibly suffered in size. Tn the case of the mangolds the differences in 
water and in mineral matter were immaterial ; the fibre, however, was rather 
more in the “ bolted ” roots, which showed a loss of 1*4 per cent, in sugar. 

Juice moM Milling Plant to Evaporator Supply Tank (The Petree Process). ’ 
J. N. S. Williams. Repoi-t of Committee on Sugar Manufacture of the 
Hawaiian Sugar Planters’ Association (here abridged). 

Continuous settling, which was practised in Hawaii some 25 or more years ago, 
but was generally abandoned in favour of intermittent settling, has been again 
introduced in the Petroe-Dorr Process, which system provides for a continuous stream 
of limed and heated juice entering the apparatus, a continuous withdrawal of clear 
juice going into process in the factory, and a continuous withdrawal of mud. Three 
of these apparatus are at work in these Islands at present. The ordinary or inter- 
mittent type of settling tank is generally used in the Territory, in the operation 
of which the mud or feculent matter settles to the teuik bottoms, which are cone- 
shaped, and after the clear liquor has been drawn off, the residues are discharged 
and dealt with as hereinafter described. But the juice which reaches the evaporator 
supply tank is never as clear as the best juice in intermittent settling tanks because 
of the practical impossibility of stopping the draft of clear juice when the zone of 
cloudy or unsettled juice near the bottom of the tanks has been reached. This is a 
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recognised defect in the intermittent settling tank, to minimize which tanks are 
made in some instances of very large diameter and comparatively shallow, as at 
Ewa Plantation, or of smaller diameter and very high, as at Oahu Sugar Company’s 
factory and at other places. Now, one of the advantages of the Dorr settling tank 
is that nothing but the clearest juice is drawn off excepting when liquidating at the 
end of a period of operation. In the Petree-Dorr process which has been adopted 
by three establishments in the T.H., and has been installed in considerable numbers 
in Cuba and elsewhere in cane sugar coimtries, the muds from the Dorr continuous 
settling tanks are returned to the crushing equipment and are distributed on the 
bagasse issuing from the first and second sets of rollers. This at one automatic 
operation disposes of the residues from clarification, since the bagasse after having 
absorbed the muddy liquid from the settling tanks is passed through the following 
sets of rollers, the juice squeezed out, leaving the greater portion of the mud in the 
bagasse, which is tlien conveyed to the furnaces and disposed of at minimum cost. 
The Petree-Dorr process has certainly simplified manufacturing operations and has 
undoubtedly reduced cost by reason of the reduction in the labour employed and 
material used. There can be little doubt that on constructing an entirely now factory 
the Petroe process would, in the minds of many, if not most designers, bo preferred 
to ordinary settling tanks, filter- presses and the equipment and labour required to 
move the larger quantities of filter-press residues. The question of the translucence 
and limpidity of original juices is being di.scussed and the following quotation epito- 
mizes the general view : “ Any one familiar with the manufacturing of beet sugar 
will at once acknowledge that the earliest and most careful removal of impurities 
from the sugar solutions is essential to the production of the highest yield of sugar.” 
It will be found, one believes, that those factories which pay closest attention to this 
matter are the ones which have the highest recovery of sugar from that in the juice. 

SuoAB. Beet and Soil Fertility. A. Bridges and P, N. Dixey. Journal of tha 
Ministry of Agriculture, 1927, 33, No. 11, 1031-1036. 

If the farms of a special nature, such as sewage farms, are excluded, it is shown 
that 3640 tons of washed sugar beet, representing 31 crops were sent away from 
345 acres. Now, in order to secure this croj), these farmers applied 999 tons of farm- 
yard manure, 199 cwt. of isulphato of ammonia, 161 cw^t. of nitrate of soda, and 
90 cwt. of nitrate of lime, giving a total addition to the soil of about 22,700 lb. of 
nitrogen. They also appHod 584 cwt. of kainit and 211 cwt. of muriate of potash, 
which, together wdth the potash in the farmyard manure, would account foi* about 
28,000 lb. of potash. In addition, 1078 cwt. of superphosphate of lime were applied 
to this crop, giving, when taken with the farmyard manure, some 21,600 lb. of phos- 
phoric acid. There were also used 227 cwt. of special sugar beet manure and 90 cwt. 
of shoddy, and these have been taken at average analyses. It has been assumed 
that the tops and leaves of the beet would be returned to the soil, and accordingly 
no deduction has been made for the manurial constituents contained in them. In 
cases where they are fed to stock there would be a small loss to the solid through 
the sale of meat or milk, and the process of dun^-making. These faims, taken as 
a whole, gained rather than lost fertility to the extent of 29 lb. per acre of nitrogen, 
16 lb. per acre of potash, and 47 lb. per acre of phosphoric acid, as a result of growing 
sugar beet. A consideration of the farms, when grouped according to whether the 
crops were grown with farmyard manure or with artificials only, however, shows 
that a favourable result as regards soil fertility is not a universal rule of sugar beet 
growing. As far as phosphoric acid is concerned, there would seem to be very little 
danger of loss, since even the farms which used artificials only are seen to have given 
the soil three times as much of this substance as the crop took out. Nevertheless, 
in the case of the losses of nitrogen due to the crop, as opposed to those due to drainage, 
the favourable result is seen to depend on the use of dung. Thus, whereas the farms 
using farmyard manure show a very safe margin in this respect, those farms where 
artificials only wrere applied incurring a small loss, viz,, of 12 lb. per acre, an amount 
representing approximately 0*5 cwrt. of sulphate of ammonia. Potash also shows 
a loss of 13 lb. per acre on the second group, and, as in the case of nitrogen, there is 
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a considerable gain in the first group. Unlike the caae of nitrogen, however, this 
gain does not depend on the use of farmyard manure, since it is shown that, had 
no farmyard manure been used, there would still have been a small gain of potash, 
viz., of 8 lb. per acre, and potash may, therefore, be regarded as about level. There 
is no reason to suppose that any heavier manuring was practised here than would be 
used in general, so that on the whole there would seem to be little risk of soil impoverish- 
ment. It should be borne in mind, however, first that sugar beet takes a heavy toll 
of potash, and, secondly, that when farmyard manure is not applied to this crop 
generous doses of nitrogenous fertilizers would seem to be desirable. 

“ Ash ” OF Canb Sugabs. J. W. Schlegel and A. Weber. Facta ab(mt Sugar, 
1926, 21, No. 46, 1090-1092. Following analysis represents the average composition 
of the mineral matter of raw cane sugars from 18 sources, representing 69 per cent, 
of the world’s production of cane sugar ; KgO, 32-36 ; NagO, 2-03 ; CaO, 16-94 ; 
MgO, 4-37 ; FogOg and AlgOg, 3-23 ; SiOg, 6-68 ; PgOg, 3-89 ; SO 3 , 10-19 ; Cl, 2-82 
and COg, 19-42 per cent. Numerous analyses are given of the mineral matters 
of centrifugal, muscovado and molasses sugar of various origin. — Glxjtosb in 
Canh Molasses. H. J. Waterman and W. A. van der Ent. Archief, 1926, 34, 
No. 36, 942-948. Glutose (the unfermentable sugar present in cane molasses that 
reduces Fehling’s solution) appears to be formed during manufacture by the action 
of lime on the levulose of reducing sugars. Preictically none is formed as the result 
of the De Haan modification of the carbonation process (simultaneous liming and 
ccu-bonating), nor during evaporation. It is present in Java molasses to the extent 
of 6-7 per cent., and in Cuban it may be higher, about 10 per cent. Presence of 
this sugar explains the low yields in cane distilleries sometimes reported. — Adsobp- 
TION (DeCOLOKIZING) C ARSONS AND THE SUGAR INDUSTRY. P. Smit. Centf. 
Zuckerind., 1926, 34, No. 39, 993-994. Author (formerly interested in manufacture 
of “ Purit ”) admits that the ideal is a cheap carbon of great adsorption power 
not requiring to be regenerated, but this not being available one must regenerate. A 
good type of regenerating oven for powders is described by Lunge and Kohlbb, 
which operates excellently.^ — ^Viscosity of Pectin Sols. Asta Ohn. Industrial 
and Engineering Chemistry, 1926, 18, No. 12, 1296-1298. Using a pectin prepara- 
tion made from orange peel, the optimum ratio for a good jelly is 0-4 grm. pectin 
and 62-6 grms. of sugar per 100 c.o. at pH 2-6, the relative viscosity of this sol being 
0-66 at 103° C. Temperature at which the sol shows a sudden increase of the relative 
viscosity may be called its “ jellying point,” so that measurements of the relative 
viscosity may be used as an indication of the jellying power. — Electric Lime Kilns. 
F. J. J. van dcr Kolk. Archief, 1926, 34, No. 42, 1201-1213. Limestone can be 
burnt in electric furnaces, consisting of rotating drums (somewhat of the form of 
a dryer) heated by electrodes placed horizontally, the carbon dioxide formed being 
pumped out of tlie apparatus. Owing to the reduced pressure inside the drum, 
decomposition is effected at 660° in place of 860° C., emd the gas has a content of ^ 
about 98 instead of 26-30 per cent. Yields of 60 per cent, of CaO and of 40 per cent, 
of COg are thus obtained. No coke is used. — Efficiency of Clarification. 
H. J, H. van der Linde. Archief, 1926, 34, No. 13, 360-361. This is expressed 
by : Weight of precipitated non-sugars/weight of non-sugars in the raw juice 

100 

X 100, which may be elaborated to ; E = X 100 per cent.» 

100 — BQrs 

in which JRQ dns and EQ ra are respectively the purities of the raw and clarified 
juices. Applying this formula, the following values for the “efficiency” ore obtained 
for three types of factories in Java : — jiQ dia E 

RQrs RQdn’i — RQrs Percent, 

Nieuw Tersana (Def.) 79-0 . . 80-0 . . 1-0 . . 6-96 

Demak Idjo (Sulf.) 87-1 .. 88-0 ..0-9 .. 7-93 

Tandjong Tirto (Carb.) 86-0 ,. 87-6.. 2-6 .. 19-06 

J. P. O. 


i ** 


Steinkohlenteer u. Ammoniak," II (5 Auflage ; 8i^ S2). 
169 


12 



Review of Recent Patents.' 

UNITED STATES. 

CLABIF10A.TION OF SxTOAB SoiiUTioNS (E.G., MoLASSEs). Keiichl S€0» of Kanagawa- 
Ken, Japan. 1,609,133. December 14th, 1926. 

“ In the case of the sugar solution being molasses, use it as it is, or if it is too 
thick, add water to a suitable degree. Cane and beet juice are used as they are 
or mixed with any metallic hydroxides except alkali-metals. Starch solutions 
producing by saccharifying impure starch with acid and “ ame ” may be used 
as they are. Add to the sugar solution a fifth part or an equal quantity of a solvent 
immiscible with water €md lighter than it (naphtha, petroleum, benzine, benzene, 
petroleum ether, or the like). After shaki^ and stirring the mixture violently, 
allow the same to stand ; until the colloidal substance rises to the surface of water 
solution in a gel-form. In this process almost all the metallic compounds contained 
in the solution (except any alkalimetals) combine with the colloidal substance 
and fioat up to the surface of the water solution. Any objectionable odour of fatty 
oil, resin and alkaloid, can be removed by dissolving in the solvent and then settling 
or decanting them. However, if it is impossible to remove the impure matters 
entirely by the above method, use the solvent together with water-soluble metallic 
compounds except alkali metals (mostly salts of the calcium are used), or add 
the solvent to the sugar solution after acidifying the latter with inorganic or organic 
acid, and after shaking and stirring violently, allow it to settle until the impure 
matters rise to the surface of the solution in a gel-form or are dissolved in the sol- 
vent. In this process, the metallic compound combines with the colloidal sub- 
stances chemically, so that its quantity must be equivalent to the impurity contained 
in sugar solution. The impure matters thus separated are removed by means 
of decantation or filtration. The quantity and kind of the chemicals used in re- 
moving the impure matters differ accordhig to the nature of the solution and of 
the product to be manufactured. The remaining chemicals are removed by evapora- 
tion or precipita/tion by proper means. By this simple method all impure matters 
can be almost entirely removed from sugar solution. Molasses so treated loses its 
odour and becomes palatable, and its sugar content is increased by 20 to 36 per 
cent. In impure starch solution and “ ame ’* thereof, the quality of manufac- 
tures is improved, and goods of superior quality may be made out of such impure 
starch.” 

Method of mandtaotubino Sugar (the Juices being clarified in Centri- 
fugal Separators). Albert P. Lieonard, of New York, U.S.A. Ke-issue 
16,511; original, 1,568,512. Be-issued, December 28th, 1926; original 
dated January 6th, 1926. 

As indicated in Figs. 1 and 2 the cane is transported successively to the mills 
8, 9, 10, 11 and 12 from a conveyor 13, where it is repeatedly crushed and macerated. 
The mills deliver the expressed raw and mixed or dilute juice to return juice pumps 
15, 16 and 17 ; and ultimately all of the raw and mixed or dilute juice to the pump 
14 alone, the product of the said mills being rendered as ^ syrup by water and the 
mixed or diluted syrup delivered thereto by the pipes 18, 19, 20 and 21, the last of 
which pipes delivers a clarified juice or water slightly sacchebrine, the latter product 
being a portion of the juice or syrup delivered from the pump 14 to and through a 
weigher mechanism 25 and a cla^er or liming tank 30 to the separator and from the 
clear juice hoppers thereof. Mills 9 and 10 (of the usual 3-roller type), are supplied 
with a m£tcerating medium consisting of water or preferably the juice extracted 
by the mills 10 and 11, while the mixed juice from the mills 8 and 9 is conveyed 
by the pipes 23 to the pump 14, to be delivered therefrom by means of the pipes 24 
to the juice- weigher 26. The juices which are delivered from the mills 10 and 11 
are mixed not only with the juices of the mill 12, but also the clear juice from the 
last separator and from the clear juice hopper 22 thereof by way of the pipe 21. 

^ Oopiei of speoifleations of patents with their drawings can be obtained on application to the 
following — United Kingdom : Patent Office, Sales Branch, 36, Southampton Buildings, Ohanoerj 
Iaim, London. W.0. 3 (price Is. each). Abstracts of United Kingdom patents marked in our Review 
*1**® repioduoed from the Jllustrated Official /oumaZ (Patentt), with the permission of 
' the Controller of H.H. Stationery Office, London. Sometimec only the drawing or drawings are 
Staiet: Commissioner of Patents, WashingUn, D.C. (price 10 cents each). 
^anee: Llmprimerie Rationale, 87, rue Viellle, du Temple^ ^ris. Germany : Patentamt, Berlin, 
Germany. 
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The dilute sugar solution delivered by the pipe 21, after passing through the mill 
12 is transferred by the pump 17 to the mill 11 where it re-enters the circtilatory sys- 
tem and is eventually conveyed by the pipe 24 to the juice-weigher 25. Thus it will 
be seen that in the present method the only waste product which is finally disposed 
of is passed by the pipe 26 from the mud and soum outlets 52 and 27 of the last or 
fina l centrifugal separator with which the manufacturing system is provided. As 
the juice passes the weigher, it is delivered to the liming tank 30, where it is treated 
with a small percentage of lime which performs the customary clarification when 
heated. The milk-of-lime may be introduced through the funnel 31, and pipe 
connected therewith, which conveys it near to the bottom of the liming tank. 
From the liming tank the juice is forced by the pump 32 and the pipe 33 connected 
therewith through the heater 34, after which the jmces are conveyed by the pipe 

35 to the hopper 36 of a centrifugal rotary separator 37. As shown best in Fig. 3, 
the separator 37 consists primarily of a double pointed elongated tubular chamber, 
the delivery ends 38 whereof are contracted, forming the laterally extending apex of 
conical ends 39 of the separator. The openings in the ends 38 are normallj? open, 
but are provided with valves 40 by which their degree of opening may be regulated. 
The tubular chamber of the separator 37 is mounted on the tubular shaft 41, into 
which flows the scum contained in the liquid which is delivered from the hopper 

36 by way of the pivotally connected pipes 42 and 43. The pipes 42 and 43 are 
connected by a gland packing 44. The pipe 43 is rigidly connected with distri- 
buting extensions 45, by which the juices are dehvered to the separator 37, at a point 



removed from the shaft 41. As the rotating element consisting of the separator 
37, shaft 41, and extensions 45 is rapidly rotated, the liquid contained therein 
has imparted thereto a centrifugal effect, so that, on leaving the extensions 45, 
the heavier materials contained in the liquid are immediately carried towards the 
frusto-conical baffles 46. It is obvious that when the crude liquor is delivered 
from the extensions 45 at the rear of the baffles 46, the material separates on the 
lines of their specific gravity, so that the scum and lighter particles will occupy 
the region between the lines 47 and 48. The lines 48 are coincident with the inside 
surface of the tubular shaft 41, so that as the lighter material, being less affected 
by the centrifugal operation of the apparatus, and by the approach to the centre 
of rotation thereof, flows into the shaft 41, to be carried thereby to the outlet hopper 
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49» from whence it is carried (Fig. 2) bytmeana of the pipe 60, to the refuse pipe 61, 
tibrough which the deposits in the hopper 52 are conveyed to the hopper 53 of the 
next succeeding separator. When the heavier products pass through the somewhat 
bonstricted openings in the baffles 46, they pass into the conical ends 39, where 
again separation between the lighter and heavier products takes place. The lighter 
product, which in this region is the clear juice, is forced backward under the overhang 
of the baffles 46, into the space 54, from which lead down the pipes 55. The pipes 55 
are normally opened so that the juices deposited therein may flow into the hopper 
56, from which the accumulated juice is carried by the delivery pipe 57, through the 
pump 58, and the pipe 59, to other apparatus, where concentration, crystallization, 
and separation of sugar is carried on. ‘When the separator herein disclosed is fully 
functioning, the mud suspended in the liquid is separated therefrom and delivered 
to the contracted ends 38 of the separator 37. To supply the necessary liquid 
for operation of the system, water is delivered thereto by circulating pipes 60 and 
61 and lateral extensions 62 thereof. The stationary pipe 60 cuid rotary pipe 61 are 
suitably connected by the gland packing 63 (Fig. 3). The delivery ends of the 

lateral extensions 62 are juxtaposed to the 
conical heads of the valves 40, so that water 
delivered by the said pipe flows around the 
said valves, and forms a cloaring stream 
through tho openings in the ends 38, thus 
preventing the damming of the openings 
through the said ends by the accumulation of 
heavy matter. It becomes expedient at times 
to regulate the flow through the ends 38. To 
this end the valves 40 are held from seating 
by annular bands 64. The bands 64 are suit- 
ably supported on adjusting screws 65, the 
heads 66 whereof extend beyond the wall of 
the hopper 52, to be manipulated by the 
attendant to contract or expand the band 
64, and thereby move the valves 40 further 
from, or permit them to move nearer to, 
their seats, to vary tlie delivery openings in 
the ends 38. A similar construction is pro- 
vided for regulating the seating of the valves 
67, w^jich control the delivery openings of 
the down pipes 55. This control is exercised by contracting and expanding the 
bands 68 by means of the set screws 69. It is obvious that if the flow of the clear 
juice from the down pipe 55 is too great to permit the liquid to remain in tho ends 39, 
and in the spaces 54 sufficiently long to properly separate, the flow from the said 
down pipes is retarded by adjusting the bands 68, and the valves 67 operated thereby. 
Likewise, if the flow from the ends 38 is too great to permit the proper separation, 
this is regulated by means of the screws 66 and the band 64. The separator 37 
and the tubular shaft 41 connected therewith are rdtated very rapidly, employing 
for this purpose any suitable means, that shown in the present drawings being the 
belt piilley 70, which is operatively connected with any suitable prime mover by 
means of a belt. It will be imderstood that the pulley 70 and parts connected 
therewith may be substituted by any other form of driving mechanism, such as an 
independent electric motor. The standard 41 is supported in service by any suitable 
bearing, such as the pedestal 71, and the ball races 72, mounted thereon. By 
reference to the schematic view shown in Figs. 1 and 2, it will be seen that the mud 
separated from the clear juice delivered to the hopper 52 in the first separator 37 
passes by means of the pipe 51 to the receiving hopper 53 of the second separator 
37. It will also be understood that the performance of the second separator and 
parts connected therewith is exewtly the same as that above described with regard 
to the flrst separator, the principal difference in the result being due to the fact 
*that the liquor furnished to the second separator has been largely denuded of all 
saccharine matter. A further diflerence in the ufjljzation of the second separator 
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is to found in that the hopper 22 of the second separator, which corresponds to the 
hopper 66 of the first separator, delivers the clear juice thereof, which is slightly 
saccharine, to the pipe 21, through which it is carried back to the mill 12 to furnish 
the necebsary liquid therefor, which as above stated, is transferred therefrom with 
the richer product by way of the pumps 17 and pipe 20, to the mill 11, and again 
carried through the remainder of the milling process and clarification plant. It 
will also be observed that the refuse delivered by the second separator to its hopper 
62, is conveyed by the jjipe 26 to the refuse pound or dump, for use as fertilizer or 
treated in any other suitable manner. 

Improvements in the Destructive Distillation of V’^inassb (Distillery 
Slops). Gaston P. Guignard, deceased, late of Melun, France. 1,609,712. Decem- 
ber 7th, 1926. A process for the destructive distillation of vinasse under vacuum 
and in the presence of moisture, comprises gradually and continuously introducing 
moisture, during the entire period of the destiuctive distillation, into the heart 
of the mass being distilled, and continuously agitating the mass, during distillation 
at a temperature of about 450 to 660° C. — Production op Anhydrous Hydro- 
sulphites. Lloyd K. Riggs (assignor to E. R. Squibb & Sons, of New York). 
1,609,773. December 7th, 1926. This method comprises heating crystalline 
hydrosulphite in an atmosphere of water vapour to a temperature sufficiently high 
to release the water of crystallization and withdrawing the water and water vapoiu 
while maintaining the temperature of the anhydrous product at a point which 
precludes recombination of the water therewith. — Evaporation Process. Walter 
L. Badger, of Arm Harbor, Mich, (assignor to Swenson Evaporator Co., of Chicago, 
111., U.S.A.). 1,609,863. December 7th, 1926. A process of evaporation which 

utilizes seed crystals to facilitate crystallization and includes boiling the treated 
liquid in an evaporator, and introducing into the evaporator relatively small quan- 
tities of the treated liquid in a saturated condition and at a temperature above 
the temperature of the boiling liquid in the evaporator whereby the superheated 
liquid flashes upon entering the evaporator to form the seed crystals utilized to 
promote crystallization of the liquid. — Manufacture of Fbrttuzers. Edward 
L. Pease and Daniel Tyrer, of Stockton-on-Tees. 1,610,109. December 7tb, 1926. 
Fertilizer is made by causing sulphuric acid to react with calcium phosphate to 
form calcium sulphate and phosphoric acid and then treating the calcium sulphate, 
while it still contains phosphoric acid, with ammonium carbonate so as to produce 
ammonium sulphate and calcium carbonate containing phosphate. — Use of Bagasse 
Pith for Making Explosives. Wendell R. Swint (assignor to E. I. Du Pont de 
Nemours & Co., of Wilmington, Del., U.S.A.). 1,609,221. November 30th, 1926. 

A non-gelatinized explosive composition contains a normally liquid high explosive, 
ammonium nitrate, and sufficient bagasse pith to substantially reduce the 
density of said composition . — pH Testing Apparatus. Emery W. Todd, of Mit- 
chell, Nebr., U.S.A. 1,601,383. September 28th, 1926. “ Testing apparatus 

comprises a primary cell having electrodes reversely affected by acid or alkali 
electrolytes and a galvanometer across the terminals of the cell graduated 
in terms of acidity and alkalinity.” An indicator is provided graduated in degrees 
of alkalinity and acidity, a change in reaction thus causing the needle to swing 
from degrees alkali to degrees acid, or conversely. — Syrup Pump. Edwin 
T. McCall, of Laurinburg, N.C., U.S.A. 1,611,601. December 21st, 1926. Claim 
is made here for an apparatus for lifting syrups, comprising in combination : A 
receptacle having a well at the bottom thereof, a hollow member mounted for 
vertical movement within the receptacle, a piston operating in the well and having 
a central opening, said piston including an upper movable section having a reduced 
portion extending into the opening, a fleuige at one end of the reduced portion, 
and adapted to engage the piston to movably connect the piston and upper section, 
said upper section having shoulders adapted to eng€igo the piston to force the piston 
downwardly, said upper section Jiaving a valve seat, and having a bore to permit 
the passage of fluid therethrough, a vertically movable valve adapted to co-operate 
with the valve seat to restrict the passage of fluid through the hollow member, 
said valve adapted to move vertically on downward raovemen^f the hollow mem- 
ber to permit fluid to pass upwardly through the hollow mezm^. 
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UNITED KINGDOM. 

SsTTLiNO Apparatus. Dorr Company, of 247, Park Avenue, New York, U.S.A. 
(assignors of W. C. Weber, of Larchmont, New York). 262,479. December 6th, 
1926 ; convention date, December 6th, 1926. A settling- vessel 1 is divided into 

compartments by trays 6, 6 with 
central depending cylinders 19 for 
the discharge of the settled matter, 
which forms a continuous column 
from the top compartment to the 
bottom of the tank, whence it is with- 
drawn by a pump 26. Cylindrical 
baffles 20 attached to and rotating 
with rakes 16, which move over the 
trays 6, 6, prevent the admixture of 
unsettled liquid with the central 
colunm of sludge. The clear liquid 
passes from the top of the compart- 
ments through pipes 26, 27, 28 which 
lead to an over-flow vessel 29, the upper ends of the pipes 26, 27 being provided with 
adjustable shields 30 to regulate the flow through the pipes. The material for 
treatment flowing from a feed trough 7 is directed by adjustable vanes 9 to the com- 
partments of a vessel 8, which are connected to the several compartments of the 
settling-vessel 1 by pipes 11, 12, 13. — Evaporator. Blair, Campbell & McLean, Ltd. 
of Govan, Glasgow. 262,608. December 30th, 1926.. A single tubular pre-heater 
or pre-evaporator is used in conjunction with two or more finishing bulk evaporators. 
A continuous stream of liquor xmder treatment is maintained by a pump 
through the tubes of the heater and is discharged through valves into one or the 
other of the evaporators which are connected through a condenser with a vacuum 
pump. — ^Pectin Preparation. Douglas Pectin Corporation (assignees of H. G. 
Loesch, of Rochester, New York). 262,736. November 3rd, 1926 ; convention 
date, December 10th, 1926. A pectin preparation containing solid pectin suspended 
in a liquid medium is employed in making jellies and preserves. The pectin, together 
with a suitable organic etcid such as lactic, tartaric, citric, or malic acid, is added to 
fimy suitable liquid in which the jjectin is insoluble. The liquid is miscible with water 
and may consist of alcohol or glycerine, or of a syrup prepared from cane sugar, 
dextrose, invert sugar, or a mixture of sugars, or form sugar-containing fruit juices 
which are concentrated, or have sufficient sugar added, to form a syrup in which the 
pectin is insoluble. The acid dissolves in the liquid, and when the preparation is 
mixed with water for use the pectin readily dissolves without forming lumps. — 
Food for Animals utilizing Molasses, etc. A. Bu, of Stord, Norway. 263,014. 
April 26th, 1926. A cattle food is prepared by intimately mixing with molasses, 
herring or other fish, seal or whale-meat, or the waste pcoducts thereof. The raw 
material may first be finely divided and the water content pressed out. — Evaporator. 
E. Morterud, of Torderud, near Moss, Norway. 263,132. December 10th, 1926 ; 
convention date, December 19th, 1926. Liquid flows down a series of troughs 
enclosed in an evaporating chamber and heated by tubes passing upwards through 
the troughs and supplied with steam from an inlet through central tubes. Exhaust 
and condensed steam pass through an outlet. Concentrated liquid collecting in 
the base of the chamber is returned by a pump to the upper trough. The outer surfaces 
of the tubes are kept clean, by mounting the troughs on a central rod and recipro- 
cating them vertically. The tubes may also be fitted with scrapers. — Evapora- 
ting and Distilling Vinasse (Spent Distillery Slops). E, A. Barbet, of Paris. 
263,322. January 30th, 1926. In treating vinasses to distil off glycerine and obtain 
a dry residue suitable as a fertilizer, the liquid is c9ncentrated until its boiling point 
is about 126°C., and the heated liquid is subjected to a sudden high vacuum which 
causes vigorous evaporation, the steam carrying over the glycerine. The liquid is 
repeatedly heated to successively higher temperatures and subjected to vacuum 
treatment between each beating* ^ ^ 
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United States. 


(WilUtt # Oray,) 


(Tons of 3,340 lbs.) 

1027. 

Tons. 

1936. 

Tons. 

Total Receipts, January Ist to February 23rd 

346,928 

464,270 

DeUveries „ ,, 

360,613 

460,024 

Meltings by Refiners ,, „ . . . . 

332,548 

444,000 

Exports of Refined ,, ,, 

2,500 

6,000 

Importers’ Stocks, February 23rd 

100,677 

12,902 

Total Stocks, February 23rd 

218,909 

106,204 


1936. 

1935 

Total Consumption for twelve months 

.. 6,671,335 

.. 6,610,060 



Cuba. 




Statsmrnt of Exports and Stocks 
1925, 1926, AND 1927. 

1935. 

(Tons of 3,340 lbs.) Tons. 

Exports 436,437 

Stocks 293,891 

OF Sugar, 

1936. 

Tons 

.. 376,797 . 

355,684 . 

1937 

Tons. 

. 152,914 

298,683 

Local Consumption 

• • • • 

730,328 

6,000 

732,381 

6 000 . . 

461,697 

6,000 

Receipts at Ports to January 31st 



736,328 

738,381 

467,697 

Havana, January SUt^ 19S7* 



J. Guma. - L. 

Msjxa 


Sugar Crops of the World. 

f WilUtt 4 Gray* a EatxmaUa to February t9S7 ) 

1926-37. 1935-26. 

1924-35. 

Cane. 

Tons, 

Tons. 

Tons. 

Ameiica 

8,369,084 

8,66«,365 

8,877,329 

Asia 

6,229,967 

6,308,484 

6,661,027 

Australasia 

510,000 

592,911 

636,490 

Africa 

617,000 

679,387 

546,260 

Europe 

7,600 

9,000 

8,087 

Total Cane 

Beet. 

15,733,6(1 

16,266,147 

16,628,193 

Europe 

6,847,470 

7,441,441 

7,083,068 

U.S.A 

810,000 

804,439 

974,185 

Canada 

28,000 

32,476 

36,200 

Total Beet 

7,686,470 

8,278,365 

8,093,463 

Total Cane and Beet.. 

28 , 419,011 

24 , 534,508 

23 , 781,646 
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United Kingdom Monthly Sugar Report. 


Our last report was dated the 8th February, 1927. 

During the period under review, there has not been much change in prices 
The markets all over the world have been quiet, and the demand from the trade 
poor. 

The London Terminal Market has continued to be more active than in the corres- 
ponding months of l€U3t year, and registrations continue in large volume. More 
mterest has been shown in the old crop positions, but speculators are not showing 
the same inclination towards new crop months. Good quantities of March have 
been transferred to later months, and about 8000 tons were tendered on the 1st 
March. These were rapidly absorbed, and made little impression on the market. 
February was finally liquidated at 18a. IJd., March fluctuated from 18s. 3d. to 
17s. lOJd., to 18s. 6|. to 18s. IJd. May was traded in from 18s. 6}d. to 18s. 2Jd. 
to 188. 9d. to 18s. 4}d. August sold from ISs. 9}d. to 18s. i^d. to 18s. lO^d. to 
18s. 6d. October from 17s. IJd. to 16s. lOJd. to 178. to IBs. Ojd., whilst December 
moved from 16s. 8^d. to IBs. 6}d. 

A new feature of the Terminal Market has been the change of the basis from 
“ A ” T 3 q>e to the “ B ” T 3 rpe, for all positions from January, 1928, onwards. March 
1928 has been traded in from 17s. lljd. to 18a. 0}d. to 17s. 11 Jd. The latest prices 
are March 18s. 2id. ; May 18s. 6Jd. ; August 18s. 7Jd. ; October 16s. 9d. ; Decem- 
ber 16s. 3|d. ; and March 1928 (new basis) 178. ll^d. 

Actual sugar has continued to be dull, and the trade have not at any time 
shown any desire to buy more than their bare requirements. No sugar has been 
offering from Czecho-Slovakia, but second-hand parcels continue to come on the 
market. Ready f.o.b. Hamburg has been sold from 19s. IJd. to 18s. lOjd., and 
April/May from 19s, 4Jd. to 19s. IJd. Dutch Granulated has been more plentiful, 
and sold down to 18s. 9d. for ready, and 19s. 3d. for April/August. American and 
Canadian Granulated sold from 20s. c.i.f. down to 19s. 7id. c.i.f. Spot Granulated 
moved from 31s. lOjd. to 31s. 4id. to 31s. 9d. to 318. 7Jd., duty paid. Owing 
to the unsettlement m the Eastern markets, there has been a moie plentiful supply 
of White Javas, and a fair business ha^^ been done in July /June shipment to U.K., 
at 18s. c.i.f. 

It has been difficult to sell home grown, and the sugar from one group of fac- 
tories has been pressing on the market. Ely and Ipswich sold their sugars down 
to 3 Is. 6d., at which price they are still sellers to-day. Other factories are either 
sold out, or are obtaining better prices, and the latest quotations are 31s. 6d. to 
32s. 6d. according to the factory. The British refiners prices show little change. 
On the 1 1th February they reduced their quotations by 6d. per cwt., but on the 
17th February they were advanced again 3d. per cwt. The latest prices are No. 1 
Cubes 37s. 3d., London Granulated 32s. 10|^d., duty paid. 

The value of Raw Sugar has fallen from Ids. 4id. to 15s. IJd. o.i.f., and a fairly 
large business h€U3 been done at this latter price, chiefly to the Continent. To-day’s 
price for Cubans is 16s. 3d. c.i.f. for Mareh/April shipment. The British refiners 
have not been anxious buyers owing to the lack of demand for their Refined. 

In New York the demand for Refined has continued disappointing, and in 
consequence the refiners have only bought sparingly of Raws. Cubans 96 per cent 
have been sold from 3,®fl to 3J c.i.f. New York, at which fatter price there are buyers 
over to-day. Porto Ricos and Philippines have also been selling at this parity. 
The Futures market has closely followed actual sugar, and shows practically no change 
in quotations since a month ago. 

F. O. Light has made no further change in his estimate, but with regard to 
the next crop, although giving no figures, he reports that the sowings will be “ some- 
what larger ” than last year. 

With regard to Cuba, the Pbesident has now signed a decree allotting to each 
district and central their respective quotas to make up the crop to 4,500,000 tons. 
The receipts to date are 1,467,000 tons, against 1,696,000 tons last year, and the 
stock at the ports is 852,000 tons against 764,000 tons. 

21, Mincing Lane, Abtbub B. Hodqe, 

London, E.C. 3, Sugar Merchants and Brokers. 

8th March, 1927. 
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Notes and Comments. 

The American Su^r Refining Company in ip36. 

The annual report for 1926 of the American Sugar Refining Company 
states that the year was more favourable for refiners than for sugar pro- 
ducers. The slowly rising prices in the second six months afforded oppor- 
timity for a better return from refining operations, notwithstanding the 
inadequate margin prevailing most of the year. In 1926 the Company 
refined 1,374,360 long tons of raw sugar at a profit of $7,091,978, which 
compares with 1,307,622 tons and a profit of $4,477,143 in 1926. This is 
equivalent to about one-fourth of a cent per lb. There was also received 
during the year income and interest of $2,044,993, including that received 
from the Company’s producing properties in Cuba ; this compares with a 
profit of nearly three million dollars in 1925. No details are however offered 
this year as to the operations of the Cuban properties. 

A feature of these annual reports is invariably the interesting comments 
on the world sugar situation which the directors of the Company make, 
though naturally enough the view-point is that of the refiner who wishes 
to see an ample supply of raw sugar for his operations and a convenient 
market both at home and overseas for refined sugars. In the present report 
the influence of governmental interference is dwelt on and criticized. Some 
students of sugar believe (we are told) that it will be years before there is 
a return on a purely economic basis to the balanced condition of production 
and consumption, such as existed throughout the world for many years 
prior to 1914. The outstanding features which have heretofore affected 
the situation are : First, the unstable character of the market in its effort 
to reach a balance after the violent changes incident to interference of various 
Governments ; second, the excess capacity, both of the United States refin- 
eries and of Cuban production, called out by the war effort of the United 
States and of Cuba, but not safeguarded by either Government securing 
post-war markets. “ A third feature has to be added, of more recent 
development, which promises to be of considerable importance in affecting 
the industry, namely that of import duties and internal taxes on sugar. 
By reeuson of increasing production, various systems of duties and taxes 
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throughout the world have been set up till at the present time 100 countries 
out of a tabulated total of 108 have some form of import duties. The rapid 
erection of these tarifE barriers is naturally introducing great confusion in 
the flow of international trade. The progressive eflect on the United States 
field and more directly on Cuba will most likely become of increasing impor- 
tance hereafter.’* 


Bxcess Refining Capacity in the States. 

Mr. Babst points out that even as far back as 1916 he called attention 
to the destructive competitive conditions prevailing in the United States 
refining industry, due largely to the fact that the refining capacity of the 
country was greatly in excess of consumption. In 1916 over 700,000 tons of 
refined was exported and a million tons could have been spared. Since 
then four competitive refineries have been built and existing ones enlarged. 
At the present moment the maximum domestic requirements of the U.S.A. 
from cane sugar refineries, based on the largest consumption, are about 
five million tons a year, while the capacity of all the refineries based on 300 
working days is about million tons. This gives a surplus of about 60 
per cent, in excess of the coimtry’s needs. 

In Mr. Babst’s view, the Cuban producers and the United States refiners 
are both faced with a like problem of finding emplo 3 rment for their excess 
capacity. It is desirable for United States consumers that the Cuban crop 
should be maintained at the present level of five million tons and over, in 
order to afford ample supplies and fair prices. It is essential to that end 
that Cuba should receive fair prices ; it is equally essential that the refiners 
should secure adequate earnings. These ends would be aided and promoted 
by the adoption by Cuban producers, in co-operation with United States 
refiners, of a ^stematic marketing plan to handle part of Cuba’s surplus 
production in export markets. Cuba, says Mr. Babst, continues to face 
a race for the sugar markets of the world, while the United States refiners 
are in a position to be of great assistance to Cuba in finding world’s markets 
for her ; in doing so they would also, over a period of years, serve U.S. 
domestic consumers and be helpful to domestic sugar producers. 

This statement of the refining position of the United States leaves one 
in no doubt that the aim of the big refining interests of that country is to 
control if they can the supplies of raw sugar from Cuba, and find overseas 
markets for their surplus refined products to the extent of at least 50 per 
cent, of their domestic requirements. But, as they realize, the overseas door 
is tending to be increasingly barred by tariffs and the British market (while 
it remains on its present fiscal basis) and the Far East would appear to present 
the only profitable dumping grounds for the surplus of American refineries. 
The former is alrectdy well cognizant of this American competition which 
has been one factor among severed that led to the recent temporary closing of 
certedn London refineries ; and intelligent cmticipation credits the new 
Budget which'is unfolded to Parliament while we go to press (too late for us 
to give details in this issue) with an intention to levy extra taxation on 
foreign refined sugar. The British refiners have recently made repres- 
entations to the Government on this score. But it may be observed that of 
late their worst competition heus come from Czecho-Slovakian sugars which 
are being dumped over here at a price which can show little or no profit on 
the cost of production. The record of Greenock, given below, is a case in 
point. 
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The Greenock Refining; Industry. 

In the annual report of the Greenock Chamber of Commerce for 1926 
the declining fortunes of the local sugar refining industry are referred to, 
and it is pointed out that the quantity of sugar dealt with during the past 
year, viz., 108,760 tons, has been the smallest tonnage of any year since 
1802, being even worse than that of 1899 when the competition of bounty- 
fed Continental refined was at its worst. To a large extent this low record 
was due to the coal stoppage, which completely disorganized the trade ; 
but the competition of both Home beet sugar and foreign refined has steadily 
had its effect on the Clyde industry. But three refineries remain, while the 
Orchard factory is engaged on beet sugar production. Competition from 
America and Canada was not so serious in 1926, but their place as com- 
petitors has been more than occupied by Czecho-SlovaJda which during the 
12 months ending November 30th sent to this country no less than 300,000 
tons. “ A very careful investigation as to prices has satisfied United King- 
dom refiners that for a great part of that period Czecho sugar was selling here 
at prices which yielded the sellers a return much below that from their home 
sales, the difference amoimting at times to as much as £6 per ton. This 
competition coming simultaneously with that of the home grown beet and 
colonial direct consumption sugars is affecting Greenock very seriously.” 

The Trade Position in Cuba. 

Various recent consular reports from Cuba indicate that the improvement 
in the price of sugar has come none too soon for Cuba’s commercial stability, 
for while it has relieved the situation, the depth of the recenu depression in 
trade has been too great to allow business in general to respond immediately 
to the improvement. The outlook in trading circles is more optimistic, 
but there is seemingly no expectation that a rapid revival of business will 
occur, since the first receipts from the new crop must go to settle outstanding 
indebtedness, and in fact a good share of the profits of the whole season 
will go largely for that purpose. However, the opening of the sugar cam- 
paign has fimiished work for thousands who will now be possessed of the 
means of spending. But Cuban economists are becoming increasingly 
alive to the peril of their country’s dependence on this one industry, and 
while manufacturing industrial development is encouraged on patriotic 
grounds, and is to be fostered by a protective tariff, greater attention to 
crop development would appear to be best suited to Cuba’s climate and her 
position as an essentially agricultural country. 

Meanwhile sugar is selling at about 3 cents a lb., a figure that is much 
more remimerative. Many merchants in Havana indeed would like the 
price to go up to 4 cents or over, but the settled view of conservative bankers 
and business leaders continues to be that such a rise in sugar prices would 
only tend to stimulate production in other countries, and that a business 
boom resting on consequent over-production and speculation in sugar would 
be imdesirable. The present steady recovery if maintained will suffice to 
bring a return of normal profitable business within a few months. 

World Exports of Sugar Machinery. 

A New York banking institution in its monthly journal recently had 
an article on the trend of the sugar machinery trade of the world. Five 
ooimtries supply the bulk of the equipment required, these being, in order 
of importance, the United States, United Kingdom, Holla^» Germany and 
France. American and French exports in 1926 showed a notable mcrease 
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over those of 1913-14, while German exports are stiU considerably below 
the pre-war volume. For the United Kingdom and Holland no comparison 
can be made as the exports of sugar machinery were not separately recorded 
in the pre-wai* period. 

The largest demand for American sugar machinery comes from North 
American customers, including Cuba, Dominican Republic, Mexico, Canada, 
and Central America. South America stands second, cdmost every coimtry 
appealing regularly as a purchaser from this source. The insular possessions 
of the States — ^Hawaii, Porto Rico etnd the Philippines — are of course impor- 
tant markets for the American sugar machinery industry. As for future 
business, Canada where beet sugar cultivation is spreading, Mexico which 
is extending its cane cultivation in Morelos State, Central and South America, 
imd the West Indies, will all undoubtedly continue to furnish valuable 
markets for U.S,A. machinery. 

British countries and possessions, according to this review, provide the 
chief outlet for exports of sugcur machinery from the United Kingdom. The 
British West Indies, India, Natal, Mauritius and British Guiana, with the 
other British possessions, purchased 40 per cent, more machinery of this 
class in the six years from 1920 to 1925 than did all foreign countries during 
this period. Java, Argentina, Brazil, Peru, and Portuguese East Africa 
are the best non-British markets. The chief market for French machinery 
lies in foreign coimtries, among which Brazil, Peru and Argentina make the 
best showing. Germany is said to be making some progress towards recover- 
ing its pre-war trade in exports of sugar machinery emd apparatus. On the 
basis of volume the exports of 1926 and 1926 are about one-third of those of 
1913. As for Dutch machinery, very little detail is available regarding 
exports. The great bulk goes, however, to the Dutch East Indies. 

Finally, it is pointed out that there is still a large field for development 
of mechanical appliances in the sugar industry. Hand labour, which is 
costly in the Western world, is still depended on for digging beets and for 
much of the work of planting, cultivating and cutting cane. Wlien satis- 
factory machines are developed for these purposes, a large market will be 
open to them. 

Beet Factory Developments at Home. 

A good deal of attention to beet sugar affairs has been given in the 
provincial and country press of late. The propaganda is being kept well 
to the fore and the farmers are lacking no excuse for trying the new crop. 
In some cases indeed the factories have booked up all the roots they can 
deal with, and have hcid to refuse further offers to grow them. The Shrop- 
shire factory at Wellington seems a certainty for next crop, though it means 
erecting the building and plant in seven months. It is destined to deal 
with 700 tons of roots per day and will be a duplicate of the Dyer-built 
Peterborough factory. A new company, the Bhbopshibb Suqab Bbxt 
Co., Ltd., is taking over the control of the concern from the promoting 
body. Hygienic Sugars Ltd. Work on the Selby factory has been com- 
menced and is to be completed in time for the Autumn campaign. This 
concern has now been taken over by a Company called the Yobkshibe 
Sugar Company, Ltd., which includes on its board Mr. J. N. Mowbray 
of the Peterborough factory, and Mr. W. J. Blanchard, a representative 
of the Dyer Company. 

Barney, Lincolnshire, factory is being sti^ngly supported by surround- 
ing farmers, some 12,000 acres being devote to beets this year. Cupar 
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has leceived enough offers of roots to justify doubling the capacity of the 
factory for the next season. No further new factories would appear to be 
projected this year ; but it is probable that next year will see a factory in 
the Chichester or Portsmouth district^ as there is a strong desire in that 
part of the coimtry for one, while growers In the South-west of England 
are still endeavouring to fix on a suitable locality for a factory in that hitherto 
untapped part of the country. 

**Suchar*’ Process Developments. 

Following the installation of the ** Suchar carbon refuiing process 
at Central Mercedita, Porto Rico, and at Illovo, Natal, it is now announced 
that this method of producing white granulated on the plantation is to be 
introduced into Cuba, at Central Nazabal, and also into Santo Domingo, Ot 
the Central Boca Chica. At the former place the output per day will be 
300 tons, and at the latter 125 tons, the product being a very fine grade of 
granulated, claimed to be at least the equal of the best American sugars. 

These developments are certainly interesting, and if continued (and 
it seems reasonable to suppose that they will be) may in time fundamentally 
affect the svigar trade of New York, London, and other centres. It may 
mean that certain countries, now large exporters of raws, may disturb the 
existing state of things by establishing refining centres here and there, thus 
becoming producers of gremulated of a grade suitable for any market. 

The “ Suchar ” process, which has shown such rapid development 
since its comparatively recent initiation, and is now commanding serious 
consideration in different countries, is the result, not of any hurried scheme 
of process promotion, but of long and careful investigationr during a period 
of twelve years on the part of certain chemists and engineers of high standing. 
Their method of working, and their special plant, appear to have been tried 
out with particular thoroughness, and the result of this is shown by the 
success of the results that have been obtained hitherto under their super- 
vision. What is regarded as a new type of carbon has been evolved, while 
a very efficient type of automatic filter, and a particularly interesting electric 
revivifying furnace, are employed. The method of using this material and 
plant appears simple, and seems to be well adapted to the general conditions 
of working in tropical countries. 

The reasons why sugar at the present time is not refined by its actual 
producers at the plantation forms a frequent topic of discussion in sugar 
economics. Lcu^k of pure water, of cheap fuel, and of skilled labour are generally 
advanced by way of reasons, but these difficulties should be overcome by 
an efficient carbon process. Moreover such a process combining the manu- 
facture of raw sugar and its refining under one roof reduces overhead expenses, 
and eliminates charges such as raw sugar bc^, packing and transport, loss 
in weight and loss of polarization in shipment and warehousing, and like 
costs incidental to the handling and sale of raw sugars. Whether ** Suchar 
will eventually provide this revolutionaiy process remains to be seen, but 
certainly, in the opinion of many technologists who have closely studied 
its claims, it is likely to make a good bid for success in that direction, cmd 
indeed has started well in so doing. 

Payment for Beets in Cxecho-Slovakia. 

According to a Department of Overseas Trade report from Prague an 
agreement has been reached in the Bohemian beet districts regarding sales 
of sugar beet for the 1927-28 season ; the beet growers have the right to choose 
either the fixed pdoe, amounting to 18*60 Kc. per 10(i^kg.> or the sliding 
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price: This latter price will be fixed according to the average price of raw 
sugar between 1st June, 1927, to 31st January, 1928. If the raw sugar 
price remains below 175 Kc. per 100 kg. the beet price will amoimt to 
per cent, of the sugar price. If however the price for raw sugar exceeds 
175 Kc. per 100 kg., the beet grower wiU receive 8J per cent, of 176 Kc. 
plus 11 per cent, of any amount over 176 Kc. The beet growers are guarcm- 
teed in the case of sliding prices the minimum price of 15 Kc. per 100 kg. 
net weight of beet. If the present cartel of raw sugcur fcM^tories and refineries 
is prolonged over the 1927-28 secison, the beet growers will receive an additional 
payment for that quantity of beet used in the manufacture of sugar for home 
consumption. 

Sugar Prices in the United Kingdom. 

A writer in the Times Trade Supplement remarked recently that no 
foodstuff was sold at a lower margin of profit for the retailer than sugar. 
Sugar prices are often severely cut by some of the large distributing companies 
as a bait to the public, and the trade have had to follow suit in self-defence. 
As a means to combat this, a Retailers* Sugar Association has recently been 
formed, with the object of securing a farthing per lb. profit for all retailers 
on all descriptions of sugar. A similar association existed 20 years ago 
and for five years did useful work for its members. As showing its need, 
we recollect an instance in those days where a firm of multiple shop grocers 
sold granulated sugar at one penny per lb. which even at that period was 
under the cost price. Prices fixed last month by the new Association were 
as follows : Lump and caster, 4Jd. per lb. ; granulated, Sfd. per lb. ; €md 
yellow crystals, 3Jd. per lb. 

Among new companies recently formed are : (1) Yorkshire Sugar Co., Ltd., 8, 
Frederick’s Place, E.C.2. (219,984). Public. Objects : To enter into an agreement 
with the Selby Sugar Co., Ltd., for the purchase of certain lands, contracts and 
options, and the benefit of negotiations, emd with Sir Robt. MoAlpine and Sons, 
for the construction of a sugar fekctory. Nominal capital, £275,000 in £1 shares. 
(2) West of England Beet Sugar Co., Ltd., Sardinia House, Kingsway, W.C. 
(220,093.) Private. Nominal capital, £1000 in 960 preferred ordinfi^ shares of 
£1 cmd 1000 deferred ordineuy shares of Is. 


The Canadiem Government has issued a Circular in resist of the tare and draft 
on packages of imported sugar, cancelling Order in Council P.C. 2063 of 1886, and 
establishing the following ; “In the weighing and taring of imported sugars, it is 
ordered that the allowance to be made for tare and draft upon packages containing 
sugar imported into Canada shall be the actual weight of suoh packe^es as ascertained 
by weigbmg same after the sugar is discharged at the port of destination in Canada 
at the time when such sugar is entered at Customs, the weighing to be j^rformed by 
Customs-Excise Officers and the labour required in hemdling emd weighing to be 
furnished by the importer.” 

OswAiJ> SoHBEiNXB and Paul R. Dawson' have obtained noteworthy resvdts 
on the value of manganese in soils. A highly calcareous soil occurring in Florida 
employed for the growing of tomatoes, failed to produce a crop, even with heavy 
applications of inorganic fertilizers, uffiess stable manure was applied to the yoimg 
plants. In experiments on this soil striking results were obtained by the application 
of 26 to 50 parts per million of manganese sulphate in addition to a balanced in- 
organic fertilizer. In controlled greenhouse experiments normal, vigorous growth 
and fruiting of tomato plants took place with manganese-treated soil ; whereas under 
the same conditions, but in the absence of manganese, the plants were greatly 
retarded in growth, failed to blossom, and developed a strikingly characteristic 
.chlorosis, wUch, however, rapidly diiUppeared upon subsequent application of 
manganese. Experiments under field conditions led to equally mark^ increase in 
growth and the commercial yield of fruit. , 


^ Xndu$M4d and Enginmins Ohmittry, 1927, 19, No. 8, 400-404. 
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Some Australian Sugar Problems. 

In the Sugar Ccme of March, 1877» a Queensland Trcuie Commiiibiouer 
of that day is quoted as discussing in a Brisbane paper the problem of facili- 
tating the continuous emplo 3 rment of the machinery engaged in production, 
for instcumce in the sugar industry. He pointed out that the sugar season 
lasted but three to four months of the year, so for the remaining eight or 
nine months the capital sunk in machinery earned no interest. In solitary 
instances saw mills were added to the plant in Queensland but were not 
particularly remimerative. “It is evident (he went on to state) that, in 
order to utilize to the utmost the expensive establishments of the sugar 
manufacturers, another industry must be added to that of sugar making. 
The manufacture of arrowroot has been successfully entered into by one 
planter whose sugar machinery is thus partially utilized ; but something 
is required which shall afford employment to the entire sugar establishment. 
This is to be found in the manufacture of beetroot sugar, and for this industry 
our facihties are even greater than those of France. The soil and climate 
of Queensland are eminently suited to the growth of the white sugeu* beet, 
and the mills require no alteration beyond the substitution of pulpers for 
rollers. Mr. Stbaghan .... has imported a quantity of seed of the sugar 
beet from France, and has distributed portions of it to about fifty farmers 
in his neighbourhood. We hope that this may prove the germ of a gigcmtic 
industry in these colonies, and one which will possess the advantctge of giving 
full emplo 5 anent to machinery which now lies idle during two-thirds of the 
year.” 

Unfortunately for this confident forecast, nothing would appear to have 
come of these Queensland beet experiments, and not only has the non- 
feasibility of beet sugar cultivation in that State been all along mcmifest, 
but, as subsequent history has shown, even m the more temperate climes 
of the Australian Commonwealth beet sugcu: production has never caught 
on. Ten or fifteen years later than the above cultivation experiment a beet 
sugar factory w€ts actually erected at Kosstown, necur Melbourne^ and an 
attempt was also made to produce beet sugar in the western district of the 
State of Victoria ; but both these enterprises proved unsuccessful. How- 
ever as the result of Government encouragement and financial aid the Mafira 
factory in Victoria was erected in 1898. True, it only ran for two seasons 
ere having to close down, and then remained idle for ten years. But in 
1910 it was re-opened under Government auspices, and has continued to 
work ever since. It remains, however, the solitary instance of a beet sugar 
industry in the Commonwealth, and its results if not unremunerative have 
offered no incentive to private enterprise to extend the industrj^ 

The problem of utilizing sugar factories to work other products in the 
slack season is, it is clear from the above ac^count, a fairly old one. But no 
concrete proposals have to this day been put forward that warrant inves- 
tigation, BO far as cane sugar factories are concerned. 

Mr. P. Honio, formerly research chemist of the General Norit Company, Ltd., 
Amsterdam, emd author of several particularly useful papers,^ has recenUy accepted 
the position as Director of the Chemical Department of the Experiment Station 
of the Ja va Sugar Industry, Pasoerean, Java. 

" * Conetming Stifar, ^ 1026, 2^ aoa7 mIstT. 
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In last year’s review of the Auiiual Report on the experimental work 
in the sugar cane fields in Queensland, the summary of progress in the in- 
dustry, with which the Director, Mr. H. T. Eastbrby, usually opens, was 
briefiy explained and commented on.* This year he gives the final figiite 
of the new record in production forecasted, and it is surprisingly close to the 
estimated 484,000 tons, being in fekct only some IBOO^tons in excess of that 
amoimt. One or two points may be added to last year’s review in these 
pages. Firstly, the proportional production of sugar in the (older) southern 
and (new) northern zones, with Townsville as the dividing line, has been 
reversed. For leist year’s crop, the figures were 268,830 tons in the south 
and 216,755 in the north ; this year’s estimate gives 164,000 and 226,000 
respectively. But tliis does not necesscu’ily point to the final ascendancy 
of the growing northern region, with its fihe new mills ; for in 1923, 1919 
and 1916 the north produced the larger crop ; and, as the figures for each 
and every year are not given prior to 1922, other cases may have occurred. 
These variations are, to all appearance, capable of a simple explanation, 
namely, that in a year of short rain, like the present, the growth of the caiio 
is seriously affected in the south, whereas, in the north with its rather ex- 
cessive average, a decrease of rainfall is really of advantage. 

The great crop of 485,585 tons of sugar in Queensland last year was, 
owing to the peculiar local conditions of the industry, of course, a decided 
disadvantage, in that the amovuit produced was considerably beyond that 
required by the Commonwealth, and the surplus had to be sold outside 
Australia at world’s prices, which were very low. Eastebby calculates 
that only 56 per cent, of the crop was used in the country ; that received 
the agre^ sum of about £26 per ton, while the rest, sold outside, was only 
valued at a little over £11. Thus, the sugar industry received only 
£19 10s. 7d. per ton for its sugar. Naturally, this matter heni received 
a good deal of attention ; it is obvious that such a record crop is the last 
thing that the planters, who are mainly responsible, would desire. Pre- 
sumably they have to bear the bulk of the burden and, being often without 
capital, are less able to bear it ; they must get a good deal less for their 
canes than they would be led to expect, from the price fixed by the Govern- 
ment for the three years. Various suggestions have been made, including 
the limitation of the quantity of sugar to be produced by each factory. 
But evidently another crisis is in the offing, for similar crops may now 
be looked upon as a certainty in years of ordinary good weather because 
of the greatly increased area under cane. It is somewhat of a relief to all 
concerned that there is every prospect that this year’s total will be some 
100,000 tons lower tlian that of last season : but is not this rather unusued ? 
It has been noted that the recurring dry years hit the southern farmers 
hardest, although this does not seem to be altogether equitable. However, 
it will, in the long run, all tend to remove the industry more into the northern 
region with its tropical climate — ^more suitable for cane growing, but un- 
suited in many respects to white or at any rate Nordic settlement. 

The project of decreasing the areas cultivated on the farms, and yet 
obtaining the same amount of cane by better cultivation, with the special 
object of diminishing the heavy labour bill« was mentioned in the last 
year’s review. There is no evidence that this is being done ; the Director 

> Annual Report of the Bureau of Sugar Experiment Stations, Queensland, up to NoTemiiier, 
1926. H. T. EasTBBBT. < « 

« J.S./., 1926, pp. 148-145. 
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points out that, in the period 1920 to 1925, the acrestge under cane increased 
by ^'65 per cent., while the number of farmers with over five acres increased 
by 70 per cent. Possibly the larger farmers will have the means to give 
the improved cultivation that is so much to be desired. But there is yet 
another line of improvement, which has often been urged in late years, 
namely, a better use of by-products in the mills. Every encouragement 
has been offered by the Government towards the establishment of a power 
alcohol industry ; and we note that this has been commenced ** on a promi- 
sing scale.” The outturn of molasses for 1925 was about 18 million gallons ; 
two-thirds of this is already utilized, but the remainder is run to waste. 
A distillation plant has, it is stated, been erected at Plane Creek Mill, Mackay ; 
and it is proposed to use molasses here, as well as planting cassava or manioc ; 
it is estimated that molasses will yield 65 gallons of power alcohol per ton, 
while the cassava roots will produce 39 gallons. The operations at the fcu^tory 
are expected to commence this month. 

Division of Entomology. 

There €«*e, as usual, many other items of interest in this long report ; 
and we turn naturally to plantation work, of which the most important 
projects are the fight which is being waged against insect pests and, more 
recently, the offensive against fungus diseases. Brief reports on these 
subjects are included in that of the Director. The Division of Entomology 
has had a very busy year ; the chief point of interest being a new departure, 
in the erection of an Entomological Laboratory at Bundaberg, to deal with 
the pests in the southern half of the cane zone, that is, with Mackay as the 
dividing line. In this new zone 370 farms were visited, and this inspection 
constituted the chief part of the year's sictivities ; here, as in the north, 
the white grub is foimd to be uncjnestionably the worst offender. There 
is of course considerable regional variation in the grubs and other insects 
attcusking the cane in the south as compared with the north ; and much 
is being done in breeding these out, to follow their life histories. Besides the 
various “ grubs,” the other insects at present receiving attention include the 
moth borer {Phraginatiphila truncata), wee\dl borer {Rhabdocnemis obscurus)^ 
and various wireworms and plant eating beetles. Experiments are also 
being commenced in the control of white grub, on the assumption that its 
life history is similar to that already worked out for the northern region. 

In the northern part of the c^ne tract, the experimental work at Meringe, 
the headquarters of E. Jab vis, the Entomologist, was chiefly concerned with 
testing the efficacy of seven insecticides as fumigants agcunst the white 
grub. The comparative results, however, are reported to have been greatly 
affected by the prolonged dryness of the soil, and cannot be regarded as 
indicative of the best results obtainable. An interesting story is developed 
in this report of the climatological control of wliite grub, the action of natural 
causes, independently of any action on the part of the entomological officers, 
during the past few years. The last severe outbreak of this pest occurred 
in 1921, and since that date it has been held in check largely by the weather. 
To all appearance, the most vulnerable phetse in the life history of the white 
grub {Lepidoderma aJbohirtum), is when it is lying inert in its pupal chamber 
deep in the groimd, and gradually changing from the grub to the full grown 
beetle. Here, it is true, it is secure from all predacious insects emd other 
enemies ; but to reach the proper depth the soil must be soft and, when 
the change has occurred, if the ground above it is hdS^^the beetle may find 
itself a prisoner inside a lethal chamber ; it is a long way to the air above. 
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and its burrowing powers are not sufficient if the soil is not moistened. Every- 
one who has worked in the tropics will recall the great ffights of insects 
after the £hst rains, following a period of drought. 

An 3 ^hing below the normal average rainfall, to which the insect develop- 
ment h^ so nicely adjusted itself, will have its effect ; and this is well seen 
in the analysis of the deficiencies during the last five years. The northern 
tract, where the white grub is so serious in its depredations in some years, 
is again favoured by a certain amoimt of drought. It is important for the 
insect that the period from June to October, during which it is pupating, 
should have its normal rainfall, so that the soil may be kept more or less 
soft. If the rainfall is deficient during this time of the year, and especially 
when this has also been the case in the earlier part, the grubs may not reach 
the required depth and the normal chcmges in their development may not 
,take place. But if the dry period lasts during November and December 
a still worse thing happens, and multitudes of completely formed beetles 
are destroyed in their burrows. 

In 1921, there was no deficiency, but the rainfall was 34*50 ins. above 
the average. But in 1922 there was a shoitage of 25*30 ins. ; 7*52 of which 
occurred between Jime and October, euid no less than 10*85 dioring November 
and December. In 1923 a second blow w€U3 struck, with a rainfall 47*19 
ins. below the average, and only 2*75 ins. in June to October, in place of the 
normal 9*87: the numbers of white grub in the fields were “reduced to 
comparatively harmless proportions.” The next year was favourable 
to the pest, the shortage in the ectrlier period being only 1*65 ins. But this 
avcdled little, because, in 1925, there was another shortage of 21*67 ins., 
5 ins. of this deficiency being in the earlier period and, worse still, 6*94 during 
November and December. Details of the rainfalls at different parts of the 
year are given in a Table, from 1921 to 1925, the critical shortages being 
indicated in italics. Each year, excepting 1921 and 1924, shows two figures 
in italics. It is recorded, further, that from January to August, 1926, the 
rainfall was 32*58 ins. below the average for this period. Such conditions 
cannot prevail for ever, and it is well that the entomologists are working 
hard at perfecting their defensive apparatus, so as to be ready when normal 
rainfalls are again the rule. 

A serious outbreak of “ army worm ” (Lcuphygrtui exeinpta) was recorded 
during the year, by certain farmers at Highleigh and Edmonton, the areas 
affected var 3 dng from 3 to 20 acres of cane. In one instance it was observed 
that the cateipillars ate down to ground level a field, i>f 20 acres of yoimg 
com in a day. The day following the first seven rows of the adjoining 
sugar cane were very badly damaged, although 'the larvae were but half 
grown, so that the greatest amount of damage was still to come. In another 
direction, after destroying the com, they had to cross a road, from which 
every vestige of grass was removed, “ and the larvae were pouring into the 
cane in numbers so great that it was impossible to walk, without destroying 
probably as many as fifty at each step.” Satisfactory control was obtained 
by spraying a few elean rows of cane in front of the advancing army, with 
lead arsenate (2 lbs. in 50 gallons of water). 

iNVBSXiaATZOK IKTO DiSBASBS. 

The interesting development in the study of the diseases of the cane 
fields of Queensland was adverted to in the May^ number of the IrUernaHondl 
Sugar Jaurnai of last year ; and a glance at the account of leaf -scald given 
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last month will convince any reader of the importance of this move, 
which, once started, is being followed up with extraordinary vigour.^ The 
formation of the stedS is proceeding along excellent lines and, both to give 
them cdl-roimd experience emd at the same time to keep things going, a series 
of exchanges of officers in training has been started. The first step was to 
get some idea as to the range and severity of the infection by the known 
fungus diseases. Cottbell-Dormeb, a former entomological assistant, 
continued in charge until March, 1926, when he entered the University for 
further training. Then N. L. Kelly, a cadet student of the Bureau at the 
University, took his place, after having spent some months with D. S. Nobth, 
the Pathologist of the Colonial Sugar Refining Company, and then gone the 
round with Dobmeb. It is proposed that next year K^lly will resume his 
studies at the University, being relieved by another cadet student. “It 
is hoped that, in 1928, the Pathological Division will be fully established, 
with laboratory and staff, since by that time Abthub Bell, who is a patho- 
logical student travelling abroad, should be baok, and graduates of the 
Queensland University should also be available. “ The Report on the 
Investigation of Cane Diseases made during the past year, written by Kelly, 
is included in that of the Director. 

Since March, 1926, 687 farms have been visited, and the results of this 
prolonged inspection are shown, as last year, in tabular form. In this 
Table the distribution of Fiji disease, gumming, leai-scald, leaf stripe (Sderos- 
pora), and mosaic is recorded on the farms visited. The Table is merely a 
summary, and gives the number of farms on which e€M3h disease was detected, 
throughout thirteen districts, presumably arranged more or less fromjsouth 
to north in the cane tract. Thus it is seen that mosaic was foimd in all but 
three districts, gumming in eight, leaf -scald in four, leaf stripe in three and 
Fiji disease in two. The number of farms infected by ecu3h disease gives 
some idea of the extent of any pcu*ticular disease in each locality. It is 
carefully pointed out, as was done in last year’s list, that this Table 
is in no sense to be taken as an accurate census of the diseases ; for the 
number of farms visited forms a very small proportion of those in the sugeu* 
treuit (6730 with five acres or over in 1926). Furthermore, the greatest 
attention was naturally paid to those tracts where disease had previously 
been noted, and there is no distinction between a number of feums close 
together and others widely separated. 

During the year, typed circulars were distributed giving eu3Counts of these 
five major diseases, under the headings : Distribution, losses, symptoms, 
cause, mode of infection, and control ; the latter, under eradication, seed 
selection, and resistant varieties. 

This is a very good beginning indeed, and when, in 1928, the Division 
is formally installed with its stafi and laboratory, a great deal of pioneer 
investigation will have been got through. The cordial relations existing 
between the members of the staff in training emd D. S. Nobth, who is in 
the employ of a private firm, are specially gratifying : and the benefit to the 
Government of Queensland is very heartily acknowledged through the 
Director. There is not space to go into the detcdls of the Table referred to 
above, nor in its fragmentary state is this perhaps advisable ; but one 
or two remarks may be made in conclusion. Gumming is markedly confined 
to the southern area, and leaf -scald to the northern. Moseuo covers a very 
considerable area, but appears to be praoticaJly absent now from the extreme 

> See also 1934, 528. The toll of caue disoases in the fields is^^lmated at 5 per cent. 
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north. Fiji disease is a recent invasion, only recorded for the Queensland 
fields during the past yeeur ; its occurrence in 1 1 and 8 farms in two extreme 
southern districts appears to suggest that it has entered the tract from 
New South Wales. Leaf stripe occurs in three districts about the middle 
of the cane tract. 

C. A. B. 

The World’s Sugar Coasumption. 

The Increase to be expected during the next Decade and the 
Capacity of the Different Countries to produce it. 

By RUDOLF F. aROTKASS. 

If we take a glance at the development of the World’s sugar production 
during the last 75 years, which began in 1850 with about two million tons^ 
(including an estimate of British India) and has reached 25,861,000 metric 
tons for 1925-26, and an estimate, according to Dr. Mikusoh, of 24,586,000 
tons for the present campaign, we are Justified in drawing from these figures 
an idea of the progressive rate of the sugar consumption during this period. 
We find that consumption down to the late war doubled pretty nearly 
every 20 years. The respective figures are two millions for 1850-51, nearly 
four millions in 1870-71, over eight millions for 1890-91, to reach 15 millions 
in 1910-11. The last campaign before the war, that of 1913-14, brought 
the figure approximately to 19 millions. 

The increase in the production of sugar up to the outbreak of war followed, 
according to Hodge,* a progressive rate of 3J per cent, per yeax on the 
average since 1850. The war brought a retrogressive development in its 
train which reached the low level of 15^ millions in 1919-20. The recovery 
in the following years rose according to Camp* at a rate of 8 per cent, until 
1925-26. This strong increase in the rate shows the tendency of both pro- 
duction and consumption to overtake the time lost during the war, and 
that the average 3| per cent, incree^ has for the present been reached once 
more, nay even exceeded. According to this, one might say historical, 
review it seems .quite comprehensible that the sugar market reacted with 
higher prices upon last year’s lower crop estimate for 1926-27. 

For a fair judgment of the development in consumption it is necessary 
to state that a certain quantity of actually used sugar ” does not appear 
in the available statistics. To this belong in first place the great amounts 
of syrups partly made direct from raw suga^r before the latter enters the 
market, or from cane juice, cane molasses, maple and sorghum, the latter 
being manufactured in considerable quantities in different southern and 
northern territories of the U.S.A. and Canada. To this must be added 
the great amounts of glucose syrups manufactured from com and potato 
starch and used in the confectionery industry. Fiuther quemtities of solids, 
i.e., crystallized glucose, maple sugar, and ^m sugar (the latter manufac- 
tined in East Indies) have to be enumerated. The glucose industry par- 
ticularly is becoming more and more an indirect factor on the sugar mcurket. 
To complete the list of the above-mentioned products containing sugar 
in oriier forms and forming thereby part of the consumption, fresh cane 
juice together with raw cane and the great volume of all fruits in fresh state 

* Tons in this article are metric (E>04 lbs.) unless otherwise stated. 

^ 19f4, m. - Fwft$ ahoiU Sum, 19M. 88. 
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eaten by the population everywhere must be mentioned as furnishing a 
quantity of sugar which it is impossible to ascertain by statistical methods. 

A comparison between the increase in population and that in sugar 
shows at first sight that the former has not been the decisive factor. What 
we observe is a rather rapid alteration in dietic habits, particularly of the 
western white races, which, as it seems, are being copied also by the Eastern 
populations. What is this alteration, it may be asked ? It is a reduction 
in the use of bread, i.e., fiour, as compared with former times. This develop- 
ment finds its confirmation when we consider the habits of countries with 
a low per capita consumption of sugar. Taking Russia and China for instance, 
we notice there an enormous consumption of bread and flour, from rye or rice. 
This correlation between high flour and low sugar consiunption or vice versa 
is a fact. Any such change in om* food balance has to be accounted for as the 
main factor in the rapid development of the sugar industry during the 19th 
century and after. This process for the world as a whole has not seen its 
end yet. A separate problem is the industrial consumption of sugar. At 
present sugar in the form of molasses is being used for the manufacture of 
yeast and alcohol, while during the war years raw sugar was the primary 
material for the manufacture of glycerin in Germany. Then the use of 
sugar in sugar-containing feeds has increased steady along with the 
development of the beet sugar industry. 

The fight between beet and cane, which began to be serious during 
the middle of the last century, was accompanied by the introduction of 
protective duties and bounties to balance the more luxiuious vegetative 
growth of the tropics. It brought about a reduction in uhe price of sugar 
which met the increasing demand halfway and even stimulated it. But 
it is evident to-day that neither of the two alone could have been able to 
supply the amoimt necessary for the world’s consumption. 

In the Anglo-Saxon coimtries the consumption of sugar has attained 
figures which seem to indicate that the point of satmation is being reached 
there. On the other hand, the rate of increase in the United States has 
lately been much higher than in a number of countries with a much lower 
per capita figure. Reliable investigations on the precise position of the 
“ point of saturation ” have not so far been made. There is also a regrettable 
lack of data on the consumption of the different classes in the population, 
from the point of view of economic standing, as well as the influence of different 
occupations. Undoubtedly with such per capita figures as 110 lbs. (refined) 
for the United States and 120 lbs. for Australia there will be types of peoplfe 
with much higher and much lower figures respectively. Questions of 
economic nature may be of primary importance, but so may other factors 
also, of which we do not know anything to-day. 

These varying conditions exist of course in all countries. Besides the 
great territories open to an increase in consumption in Russia and Asia, 
there are also quite densely populated countries of the Occident whose 
consumption figures ajce much below the standard set by the Anglo-Saxon 
countries. There is first Germany with 60 milhon inhabitants, which for 
1925-26 had a capita figure of 48 lbs., a quantity still the same as that ruling 
before the war. The Belgian and French consumption which for the period 
from 1912-13 to 1924-25 mounted from respectively 35*6 lbs. and 43*3 lbs. 
to 50 lbs. and 51*9 lbs., offers still room for more. For Czecho-Slovakia a com- 
parison with pre-war figures is impossible, but the post-war figures, beginning 
with 1921-22 of 50 lbs. and attaining now to 63 lbs., q^dicate a steady rising 
tendency. A constant figure has only been reached by^reat Britain, which 
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fidnoe the tom of the last century has always been around 88 lbs. The 
greater States of Southern £urox)e, like Spain and Italy, with their lower 
average standard of life, have in the last 20 years doubl^ their figures. 

The European consumption amounting to about a third of the world 
total saw a considerable increase from 1923-24 to 1924-25, amounting to 
19*8 per cent. In the following year this figure dropped to 4*6 per cent, 
despite the great abnormal increase in the preceding year, a figure still 
above the normal average rate of 3| per cent. For the present fiscal year 
it will be only a little lower. Similarly ckre the 1926 estimates for the United 
States and Canada (3 per cent, but in refined value). All this shows that 
Europe and North America have again arrived at the normal rate of increase 
of 3J per cent. The yearly quantity for Europe and North America con- 
stitutes two-thirds of the world’s total. The increase in the remaining 
third cannot be ascertained yet for the current year. 

According to the 3J per cent, ratio in the world’s sugar production, 
a figure of 27} million tons as the total of the siigar produced this year should 
have been reached ; this would have been the, case if the war had not upset 
the economic balance everywhere. In the low level year of 1919-20 produc- 
tion was seven millions behind the x>ossible calculated normal amount. With 
the crop of 1925-26, the quantity had caught up considerable arrears, lacking 
only two millions. The lower crop of the present ye£u* throws things back 
to three miUions. The better prices for the present season prove that a 
continuation of the 3} per cent, increase under fluctuations up cmd down may 
be counted upon. Of decisive influence will be political events, particularly 
in the Far-East where at present a strong tendency to become index>endent 
of European influence manifests Itself. If we look at the aspects in the 
East from the point of view of sugar consumption, such a movement towards 
independence may be quite favourable, so long as any friction between the 
nations interested in China is avoided. Despite the serious news of the 
situation there, it is to be expected that the course of events will run for 
some time at least, without any such conflicts ensuing. 

Therefore, it is appropriate to review the task of the world’s sugar 
industry if 10 years’ freedom from greater wars could be guaranteed to the 
world. Aifter the observations of the last 75 years and on the assumption 
that the present three million tons of arreatrs wiU not he regained^ the indiistry 
will have to effect an increase of at least 10 xxiillion tons by 1936-37, making 
production a roimd 34 million tons. 

Now the question presents itself : From what territories, and up to 
what degree from the agricultural and techniccd point of view, will it be 
possible to furnish the world with this quantity of sugar ? 

Beginning with the sugar beet growing countries there is first : — 

Oe/rrnariy . — ^In 1914 the acreage in sugar beets amounted to 546,736 
hectares^ which means lor the present reduced size of the Empire about 
450,000 hectares. In the 10 years preceding the war a slow but steady 
increase of 130,000 hectares had taken place. The Versailles treaty trans- 
ferred an approximate beet territoiy of 100,000 hectares with 18 modem 
factories of eoctra large size from Germany to Poland. The 1926 acreage 
amounting to 375,000 hectares is therefore still 75,000 hectares behind the 
last pre-war figure calculated on the size of the present territory. The sugar 
yields per hectare dropped during the war to an absolutely formidable degree, 
from 5-5} metric tons to the low yield in 1919-20 of 2| tons. The larger 
portion of this decrease in yield has been regained , but the present figures 

^ l hectare "f 1*47 aorea. 
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are still at least 10 to 20 per oent. bdiind. The production of raw sugar 
during the last two campaigns before the war amounted to somewhat over 

2.700.000 metric tons, n we estimate the loss sustained through the cessation 
of territory to Poland at 300,000 tons, we get a figure of 2,400,000 tons 
obtained as the maximum pre-war figure on the present size of the coimtry. 
Considering the result of the production estimated for the last campaign 
of 1,650,000 tons, an increase of three-quarters of a million tons for the next 
decade seems reasonably possible, though it would not suffice to keep up 
Germany's share in percentage of the world’s production. The large pre-war 
3 rieldB are also capable of a certain small improvement through the further 
increased use of fertilizers, on account of the new scientific advances made 
in the determination of soil requirements. 

It must be stated here, before continuing, that the estimates given 
now and further on are only 'potential figures. They will not profess to 
indicate outright what is going to be achieved, but will just give an idea 
what, according to agricultural conditions and other known and calculable 
economic factors, can possibly be attained. Weather conditions, bounties, 
new duties, taxes, natural catastrophes, as well as political conflicts, are 
of course absolutely uncalculable in respect to their future influences on 
production. 

Russia , — ^The acreage during the years 1913 and 1914 was respectively 

750.000 €uid 730,000 hectares and the production 1,700,000 and 1,975,000 
tons of sugar. The revolution brought about a total collapse of the industry. 
The present area has again reached 500,000 hectares with a production 
of over one million tons. Russia has, like Germany, suflered a loss of territory 
to Poland containing an estimated beet acreage of 80,000 hectares, together 
with a corresponding number of sugar factories. Ck>nsidering all this, the 
recovery has been most remarkable. The unquestionable reshaping to con- 
ditions of normal trade, though going on at a slow rate, is making a further 
considerable increase a certainty. As unfavourable factors there have 
to be considered leuik of capital and the number of idle factories situated 
in less favourable districts, where their reactivation is presenting numerous 
difficulties. Nevertheless an increase of 750,000 tons for the next 10 years 
is to be coimted upon, which will put Russia in second place before Czecho- 
slovakia amongst the beet growing countries. 

Czechoslovakia , — The last three yecurs have shown an average acreage 
of 300,000 hectares. The highest acreage registered in the former Austro- 
Hungarian moneurchy ran up to 448,000 hectares in 1912, of which about 

350.000 can be estimated as having belonged to the territory of the present 
Republic. While the area therefore is still behind, the relative sugar pro- 
duction of the pre-war years has been attained and even exceeded. In the 
last campaign the figure was rather low with 1,050,000 tons, against 1,429,000 
and 1,510,000 tons in the preceding two years (Austro-Hungcurian production 
in 1913-14 was 1,692,000 tons). An increase to 1,700,000 tons for the 
next decade must be considered as the maximmn. The destruction of the 
economic unity of the provinces in the Danube valley through the peace 
treaties has raised great difficulties against the marketing of sugar in that 
region, and has forced the industry to seek other more distant zones for the 
marketing of its products. Therefore an increase in home consumption is 
the only outlet for a higher production, which should not exceed the above 
mentioned quantity. 

United States of North America : Canada , — ^The acreage, which before 
the war amounted more or less to 550,000 acres, h&s^exceeded 800,000 
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aoroB thrice since its close. The former production of 650,000 tons of standard 
granulated has increased several times to 900,000 tons. While beet cultivation 
is disappearing increasingly from California, and the Rooky Mountain States 
(Utah, Idaho and Washington) have suffered serious setbacks through the 
hitherto uncombatable Curly Top disease, the industry is making a steady 
headway in the big stretch of territory between the Rockies and the Great 
Lakes. Here are the possibilities to produce more than the entire U.S.A. 
domestic demand, eunounting to six million tons. 

The reason why home production has not been developed here to this 
extent is the fact that an enormous capital has been invested in the West 
Indies and in the territories in the Pacific Ocean, with the expectation of 
higher returns on the investment. The cost of production of Cuban cane 
sugar is well below that of American beet sugar. Since the reciprocity with 
Cuba and the establishment of preferential duties for this island in the United 
States were inaugurated, the beet sugar industry has developed gradually, 
but not so rapidly as the Cuban industry. For the present there are no 
indications that these centres of capital will be shifted to any great extent, 
but an increase of 400,000 tons of beet sugar imtil 1936-37 is to be expected. 

In Canada production has increased lately through the opening up of 
new sugar beet territories in the West. An increase from the present 40,000 
tons production to 80,000 tons is quite a feasible proposition. 

France , — The greatest area in beets ever achieved was attained 26 
years ago, in 1901, and amounted to 312,465 hectares with a record pro- 
duction of 1,110,000 tons of sugar ; but in the last years before the war 
this figure had dropped below 800,000 tons. The beginning of the world 
war wiped most of the factories clean out of existence. On the other hand, 
the arrival of peace saw a great activity in reconstruction, so that at present 
the pre-war figures of production have been fully regained. At the turn of 
last century France was in a position to export considerable quantities 
besides satisfying the home market ; but consumption has since risen to 
such an extent that additional amounts have to be imported. France will 
never be an exporting country again even under the greatest inducements. 
Last year’s smaller crop of 675,000 tons may recich 900,000 tons during the 
period calculated, but that is about the maximum by now. 

Poland , — The Polish sugar industry is an inheritance from German 
and Russian capital and industry. The agricultural conditions are exceed- 
ingly favourable and offer full play for a great extension. The development 
during the last five campaigns is as follows. Beginning with 1922-23 
303,962 tons were manufactured, followed by 383,084, 489,904, 582,000 
and an estimated production of 567,000 tons for ihe last campaign, the acreage 
in beets rising from 110,000 hectares to 187,000. Within the next 10 years 
Poland ought to show figures round 800,000 tons. 

Italy , — ^The best Italian pre-war production attained was 82,350 hectares 
with 328,000 tons of sugar in 1913-14. The war resulted in 1917-18 being 
a minimum year with 102,000 tons. But in 1923-24 the highest pre-war 
record was exceeded with 346,770 tons and reached the extraordinary figure 
of 416,700 tons in 1924-25. A reaction was inevitable and the output then 
dropped to 155,000 tons, to reach again last campaign 305,000 tons. The 
1924-25 production is about the maximum that may be expected. 

Belgium , — ^Here the beet sowings and the sugar production have ex- 
ceeded the highest pre-war figures. The last campaign brought a lower 
result, but the 230,000 tons produced are not much below the pre-war figures. 
In 1924-2b a round 400,000 tons was produced. This quantity must lute 
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considered as the maximum which the Belgian sugar industry is capable 
of producing. 

Holland , — The development here is similar to that in Belgium. The 
years since the war have brought here also a httle increase. The last pro- 
duction was 276,000 tons. If great districts like the Zuyder Zee territory 
are not reclaimed from the ocean, the 380,000 tons made in 1920-21 should 
mark the maximum capacity of this country. 

Spain . — For a long course of years no particular advance in the industry 
of this country has been noticeable. Only since 1922 have considerably 
heavier crops been produced, comprising successively 178,000 tons, 186,000, 
280,000, 273,000, and for the last campaign an estimated 250,000 tons. 
But a production of 360,000 tons will be within the capacity of this country. 

Great Britain . — Here we have an industry of very recent origin, built 
up rapidly by means of a subsidy. As this subsidy ceases before the lapse 
of the 1928-37 period we are considering here, and only a rather low duty 
would remain as protection for the industry, its ultimate future is at present 
still uncertain. Before the expiry of the subsidy, however, a further in- 
crease should be counted upon. Production rose from 57,000 tons to 148,000 
tons in the last campaign, and might conceivably reach 300,000 tons. 

Denmark and Stueden . — In these two coimtries production has about 
equalled the home demand of late years. Any particular increase above 
the demands of home consumption is not to be expected. All told, an addition 
of 100,000 tons for both coimtries may be assumed. 

Amongst all the other small territories, there is only Hungary which 
has been able to increase its production beyond the home demand. But 
the tight for the Central European sugar markets in the Danube valley is 
so keen, that under the present tiscal conditions any further increase is faced 
with too many difficulties. 

With the exception of Austria which during the proscribed time ought 
to produce an extra 100,000 tons, the other Danube States such as Yugo- 
slavia, Rumania, Bulgaria, and Turkey, have, with the exception of Bulgaria 
and Turkey, risen close to their rather low home requirements. A further in- 
creased production is meeting, as stated above, the competition and local 
over-production in the Danube territories. For all these other coimtries 
an arbitrary maximum tigure of 200,000 tons may be calculated. 

Any increase in the beet industries of Japan and particularly China 
cannot be calculated, on Srocount of the imsettled internal situation of China, 
which will probably last for some time yet to come. And only Argentina, 
and Uruguay are likely to provide recruits for the beet sugar industry in 
the near future. 

(To be conttnuedj. 


The Czecho-Slovak sugar production during 1925-26 is now officially reported 
to have been : Number of sugar factories at work, 166 , of which 102 were raw 
sugar establishments, 63 were “mixed,** fuid 11 were refineries; total number 
of workers, 69,393 ; area under beet cultivation, 307,406 hectares ; roots worked 
up, 8 , 824,176 tons ; sugar production (in raw sugar equivalent) 1 , 607,344 metric 
tons ; of which exported, 1 , 079,910 tons. The principal destinations of the exported 
sugar in order of quantity were ; Hamburg, Great Britain, Trieste, Switzerland 
and Austria. 


It is reported that the Hungarian Agricultural Association and the Association 
of Hungarian Sugar Manufacturers are arranging an international competition 
with the object of ascertaining the best method of mechanically lifting and topping 
sugar beets. 
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Aknual R^fobt of the iNsuukB Ex:pebimbnt Station of the Depart- 
ment OF Agriculture and Labour of Porto Rico, 1924-1925. 

This Report enumerates a very great amoimt of work in all departments 
of Tropical Agriculture ; and it is a question whether the limited staff should 
be encouraged to spread its energies over so wide a held. Presumably this 
is in accord with the wishes of the administrative authorities. Sugar cane is 
by far the most important crop in Porto Rico, and calls for more individual 
attention than it can possibly receive in the circumstances ; but a good deal 
of useful work is, nevertheless, recorded at intervals in this long Report. 
It is pleasing to note one result of the more liberal policy regarding the 
salaries paid to the scientific staff during the two year period ; this is at once 
evident in the usual Table of changes of stadff during 1924-25. Of the 20 
superior appointments in the list, only four were vacated dming the twelve 
months — ^which is an unusually low figure for Porto Rico. But the salaries 
are by no means high and, what is more, there is no security that the scale of 
pay will be continued when the appropriations are passed for the next two- 
year period. Those who leave, generally do so because of more financially 
attractive offers elsewhere ; and there is no question that this state of affairs is 
highly uneconomic. If matters are not in some way stabilized, Porto Rico 
will have to be content to play the part of a training ground of men for 
service in other countries, which have apparently only to offer superior 
money inducements to attract the officers of the Insular Experiment Station. 
It is every where recognised that, in a tropical country, it takes a year or two 
for even the best trained men to accustom themselves, on arrival, to the new 
conditions of environment. Irreparable loss was caused to Porto Rico, to 
quote only one instance, by its failure to retain the services of F. S. Earle, 
and we see that, among those who have vacated their positions during the 
year, G. N. Wolcott has obtained a more attractive post in Haiti, carrying 
away with him a vast amount of experience of the pests of the sugar cane 
and other crops of the island. The Experiment Station continues to be 
starved, as anyone reading the Report can easily see, in other directions 
than the salaries of its officers ; for a number of pieces of work have had either 
to be curtailed or abandoned in the attempt to make ends meet with the funds 
voted by the Legislature. At the moment, it is fortunate that the Commis- 
sioner in charge is both willing and capable ; but it is i>ointed out that here 
too there is no certainty as to the future, because C. E, Chabdon may at any 
time be transferred, and a successor be appointed, without his keen interest 
and self-imposed research into the critical aspects of the sugar cane industry. 
Although then, as the Director points out, things have improved during recent 
years, there is none of that stability which is so necessary for scientific men to 
set about their various tasks, with confidence that their labours will not be 
unfruitful through no fault of their own. As to the perennial starvation 
referred to above, one example will suffice : we note that the sum of money spent 
on “ books ” for the fine library to which Porto Rico owes so much is put 
down as $6*12 during the year : a sum that is so obviously inadequate, that 
further comment is unnecessaiy.^ 

Looking through the various reports of the Director and the heads of 
the various sections, covering 140 pages of print, it is specially worthy of note 
that the question of the varieties of cane to be grown holds the premier 
position, as regards the sugar industry. This is in charge of A. H. Rossnfeld,^ 
a recent recruit, with large experience ; and it is obvious that a great deal of 


' These remarks, referring to the year 1924-25, i^re in no way invalidated by what is 
known to have happened since. . * 
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important work is being commenced. The number of varieties imder trial 
has considerably increased during the year, the figures showing a rise from 
167 in 1924 to 203 in 1926. The varieties introduced vary as the poles as to 
their quality and resistance to mosaic, and presumably in the purpose of their 
introduction. Thus we note such half wild canes as Kassoer at one end of the 
scale and the best tropical canes at the other. Among the latter are BH 10 
(12) and S.C. 12 (4), and one wonders how they will get on with the mosaic- 
carrying members of the POJ series. The work in this one project is almost 
unending. That these two fine tropical canes are eagerly sought after is 
shown by the list of sets distributed during the year, the Barbados seedling 
accounting for one fifth and that under the name of St. Croix one seventh of 
the total 12,443 bags of seed distributed. 

The most important papers published during the year are contained in 
five numbers of the excellent “ Journal ” ; and among these sugar cane holds 
a prominent place. One number is devoted to Banana anthracnose, another 
to Entomological papers, a third to a series of pap>ers on Plant Pathology ; 
while one contains a number of papers on Sugar Technology, and the last 
is devoted to a long discussion on Java POJ canes in Tucuman and Porto 
Rico. 

Report of the Secretary of the Sugar Bureau of India, 1925-26. 

The following are the chief points of agricultural interest in the above 
Report. Ten new Coimbatore seedlings found promising in 1924-25 were 
planted again in small plots without irrigation to compare them with the 
standard Co 213. Of these Co 273, 282 and 290 appear to be of sufficient 
merit for further trial. Co 290 is at present the most promising — a moderate- 
ly thick cane which tillers well and makes vigorous growth : it withstood the 
prolonged drought very well, and has thus far not been affected by mosaic — 
and will now be grown on a large scale for mill trial. Another batch of 13 
seedlings, Co 294 to 306, received in February, 1926, are being grown at Pusa, 
some of them being crosses between Co 213 and 214, which have hitherto 
proved so successful in Biliar. At Coimbatore the sucrose content and vege- 
tative characters were good ; and thus far their growth in the plots is very 
vigorous and their tillering powers are also good. Co 275 and 280 are being 
tried again. Co 205, which has proved successful in the widely differing con- 
ditions of the Pimjab, was grown on an estate scale, and gave a yield of 600 
maunds (82 lbs.) of cane per €W3re. As this cane is credited with satisfactoiy 
growth on poor Icind with indifferent treatment, succeeding both under drought 
conditions and in water-logged soil, it is being multiplied for seed distribution. 

Certain manurial experiments have been started, two for the local 
Chilean Nitrate Committee and one for the Produce & Chemical Co. of 
London. The use of sulphate of ammonia and nitrate of soda appears to be 
increasing in Bihar, and a depot is to be opened by the British Sulphate of 
Ammonia Federation in the district, for the benefit of small growers of C€uie. 
As sugar cane does not receive any manurial treatment worthy of the name, 
sulphate of ammonia and sodium nitrate are expected to give good results, 
if applied at the break of the ruins (when rapid growth sets in) ; and the result 
of this propaganda will be awaited with interest. Experiments in spacing 
the rows of these thin canes appear to show that Co 213 should not be planted 
closer than three feet apart, while, with the thinner Co 214, this might with 
advantage be reduced to two and a half feet, which will still allow the inter- 
culture locally practised. It is usual to plant the canes in February, in which 
case the emerging shoots are often seriously injured by tll% shoot borers, at 
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a time when growth is slow. By planting in October, as soon after the rains 
as possible, it is claimed that this danger may be avoided. A greater yield 
has also been obtained in the experiments, and the ripening of the cane is 
somewhat earlier. Some of the planters have already started this planting 
in October, and the change should confer great benefit on the industry as a 
whole. 

The distribution of sets of Co 210, 213 and 214 continues. With the help 
of fimds placed at the disposal of the Bureau by the Indian Sugar Producers’ 
Association, nearly 31 acres have been planted with these three kinds and the 
added Co 232. Unfortunately, the land selected proved to be “ quite un- 
suited to the sugar cane,” and the yield of sets suffered accordingly ; Co 232 
showed itself very sxisceptible to Mosaic, and as its yield is not high this cane 
has now been discarded. Co 214 has a crooked habit and comparatively 
low tonnage, but it is the hardiest of the three and comparatively disease 
free. It has been foimd to thrive very well on usar (alkali) land, is the earliest 
in ripening, and has been given a premium by one important group of fac- 
tories to encourage the cultivators to grow it, since it was foimd to be reason- 
ably satisfactory from the sugar making point of view. Co 210 does well in 
light land, and has also proved successful on heavy lands subject to flooding. 
Native growers keep it as a reserve against Co 213, and some actually prefer 
it to that seedling, it has been found so far to be less susceptible to mosaic. 
Oo 213 produces the heaviest tonnage, but requires strong land and good 
manurial treatment : when properly grown the yields have been excellent. 
It is liable to attacks of mosaic and smut, but a.s yet the damage has been in- 
significant. About 1500 maunds (of 82 lbs.) of seed cane were distributed 
from this area, chiefly in Bihar, besides another 1000 maunds which were 
obtained from the manager of Bhikanpore factory. 

It will be noted from the preceding that a very careful note is being 
taken of the susceptibility of the Coimbatore seedlings to mosaic, which 
has now been definitely established as occurring in the Bihar tract, and 
attacking the local cultivators’ cane Hemja. In this study the assistance 
of the Mycologist is readily given ; and plots are laid out with rows of Coim- 
batore seedlings alternately with mosaic infected plants. Because of the 
increasing agricultural work of the Bureau, four overseers have been added 
to the staff, for the pui^Dose of observation and propaganda. This scheme 
appears to be working very well, and special attention is devoted to culti- 
vation, manuring and disease phenomena. During the year, 36 concerns have 
been visited, and 1600 acres of cane in 100 villages have been examined. 

The writer of the Report concludes with the remark that, during the 
five years between 1921 and 1926, nine Coimbatore seedlings have been 
grown and tested on an estate scale, out of 68 received from Coimbatore for 
trial. Five of them have been tested in the factory (Co 210, 213, 214, 232, 
and 233) and, as the result of testing, the last two have been rejected. Of the 
first three over 61,000 maunds of seed cane have been distributed, chiefly 
in Bihar but also to other peuis of India. Further field tests are now being 
conducted with Co 275 and 280, while Co 205 is being given out for low lands ; 
.and among new seedlings Co 290 appears to be very promising. Hitherto 
this distribution work has been financed by the trade, private bodies interested 
in the improvement of the Indian sugar industry. It is further mentioned 
that, but for these improved cane varieties, and the duty of Rs. 4 to 8 on each 
hundredweight of imported white sugar, it is very doubtful whether the Bihar 
industry would have been able to hold its head above water, in these days of 
low prices. ‘ 
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Bbpobt of ran Opeuations of the Department of AoRiciTLTtTBE, 
Presidency, 1925-26. 

In certain circles it has become the custom to hold up the cultivation of the 
sugar cane in India and the manufacture of sugar from its juice as a striking 
example of inefficiency and wastefulness ; and it is perhaps not realized how 
steadily though slowly progress is being made, all along the line. This is 
well shown in the present Report, hailing from a part of India, well within the 
tropics, where good tropical canes can be grown, and a yield of raw sugar 
(j®®g®ry) obtained equal to that in most tropical cane growing countries. 
The average annual production in the Presidency is well over two tons per 
acre, and in some eases three to four are not imcommon. It is well to remem- 
ber that the people of India are independent of outside markets and make 
their sugar for their own use : it is exactly adapted to their food requirements 
and, incidentally, is probably both sweeter and more nutritious than the white 
sugar on our tables. Indians do not make white sugar and do not wemt to# 

The three main lines of improvement in the Madras industry during the 
last 30 or 40 years have been connected with the kinds of ceme grown, the 
t3q>e of mill used, and the method of treating the juice. It is not so very 
long since the old, primitive wooden mills gave place to neat, efficient ones 
with upright iron rollers, at first two but more recently three together. Such 
small mills are eminently fitted to the local conditions, and can be easily 
worked with the pair of cattle atteiched to each holding, however small. 
Owing to the subdivision of the lands and the long rotation practised in cane 
cultivation, the actual cane fields are very small and widely scattered (excellent 
for the restriction of diseases and pests) ; and a grower mu it be able to cut 
his cane and make his jaggery at his own convenience. But there has been 
great waste of money in boiling the juice ; a large iron boiling pan was placed 
on a hole in the ground in which a fierce wood fire was burning ; and, to prevent 
charring, the pan had to be thick, and thus it was very heavy and costly. Here, 
then, were two distinct faults, the great cost of wood and that of the pan. 
This matter has engaged the attention of the local Agricultural Department 
for a good many years, and slight improvements have been introduced from 
time to time. But within the last few years a new type of furnace, with a 
small chimney to give a draught, originating we believe in the Central Pro- 
vinces, has been adapted to the local conditions, with the result that much 
lighter pans may now be used, and the expensive wood pile can be entirely 
replaced by the bagasse and trash of the cane fields. The cost of the new 
installation is practically the same as the old ; and the cost of the wood is’ 
saved, w’hile, because of the absence of charring, the jaggery fetches a bettw 
price. It is estimated that the total benefit conferred by the new process is 
something like Rs. 90 per acre (£6 15s. Od.). This improvement has been 
only attained, during the last few years, by an intensive propaganda on the 
part of the officers of the Department : “ in many districts the new furnace is 
now in common use, and in the Coimbatore district the chimneys are quite a 
feature of the ]andscap>e, over 500 of them being at work.” The really signi- 
ficant point in the whole business is that this improvement c€m be instituted 
at no additional expense, and does not make the work harder ; and this point 
should be carefully noted. So-called improvements, although in the long 
run they may be perfectly valid, will not have much chance against old estab- 
lished practice, if there is greater labour connected with them or if they cost 
more at the start. 

The improvement in the kind of c«mes grown in Madras may be said to 
have commenced some quarter of a century ago ; and tHMelds have under^ 
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gone little short of a revolution since then, agcdn owing to the labours of the 
local agricultural department. Thick tropical canes of good sugar content or 
resistant to the local cane diseases have now largely ousted those prevailing 
at the beginning of this century introduced many years or even centuries ago ; 
the indigenous north Indian canes never had a great hold in Madras. We 
read that Red Mauritius, one of the first of these better kinds, is now the chief 
favourite ; but J 247, also introduced early, and Fiji B (Badila) are steadily 
growing in favour, while in many plaoes Barbados seedlings and Java Hebbal 
are spreading. At the moment, however, the new furnace is the main line 
of propaganda in the sugar cane work of the Agricultural Department. 

Cold Chlobosis of Suoab Cane. J. A. Paris. Tropical Plant Research 
Foundation, Scientific Contributions, No, 3, 1926. 

This is a discussion of the cause of peculiar white bands noted by the 
Ituthor on the leaves of Yellow Caledonia canes in Cuba during the winter 
of 1924-25. Several fields were affected and many plants showed a uniform 
marking of this nature, while in the adjoining fields of Cristalina no white 
bands were present. The country people attributed it to cold snaps during 
the winter. The author again observed similar markings in December, 
1926, on several kinds of cane growing in the Experimental Station attached 
to the Foundation, and other cases were noted elsewhere. To determine the 
cause an experimental study was commenced. The chlorotic bands were 
two to four inches in length, while their width varied from right across the 
leaf to only a narrow strip along the edge. In the former case the bands were 
seen on a number of leaves in the same cane tuft, and were obviously connected 
with some factor occurring when the leaves were still close together in the 
bimch, and before they separated out and became mature. Thus, the marks 
appeared lower down in the older leaves, and higher and higher in the succeed- 
ing ones : growth in length of a leaf only takes place in a small area near the 
base. In general api>earaiice the bands were very regular, and looked almost 
as if something had been placed over a portion which inliibited the formation 
of chlorophyll. The experiment consisted in placing a collar filled with 
iced water round the base of the expanding shoot, and this resulted in distinct 
chlorotic areas being formed, although not quite so sharply marked as in 
nature. 

A study of the temperature and rainfall records during the season 1925-26 
showed that an outbreak of leaf banding occurred at every time when a low 
temperature succeeded a rainy period ; and this is graphically shown in a 
diagram. The natural explanation of the phenomenorl is as follows : “ Usually 
winter rains in central Cuba follow the continental storms of the North and 
are, as a rule, followed by colder weather. Such conditions stimulate growth 
in the cane, and then the cold water standing in the cornucopia of the stalk 
chills the newly exposed tender tissues, thus causing the chlorosis of the 
leaves affected.” 

A Table is appended giving the reactions of 20 different varieties to cold 
chlorosis, and a much longer list is also given of forms which at present appear 
to be resistant. H 109 and D 1135 appear to be very susceptible, and are 
closely foUowed by D 99. It is pointed out that “ sectional chlorosis ” has 
been reported by D. S. North in Australia, by A. H. Lee in Hawaii, and by 
Bbandes in Louisiana ; the first of these suggested the connexion between 
thk chlorosis and cold weather. The author concludes that frost is not 
.necessary for the occurrence of cold chlorosis, but that a temperature as low 
as lO^C. is sufficient to cause it in the more seni^tive varieties. 

108 



Recent Work In Su^ar Cane Agriculture. 


CoMPABATivB Philippinb Yiblds ov Sugae pbb Hectabe for the 1024-1925 
Crop. Sugar Central and Planters News^ Vol, VII, No. 5, Manila, 
May \8t, 1926. 

The Philippine Sugar Association has now obtained fairly complete 
records of yields of sugar throughout the islands, because this year practically 
all of the Centrals (excepting Manapla) have sent in returns. In the present 
year there are 22 returns, as compared with 16 last year and 12 the year before. 
In most cases, however, the yields are only approximate, because the haciendas 
have not yet been surveyed. All of this information is given on Table I, 
both for plant canos and ratoons, the yield being uniformly greater in the 
former. The number of hectares (of 2J acres) under plant canes in 1924-25 
was 20,358, as against 12,767 under ratoons. 

During the three years, the average number of piculs per hectare^ for 
the estates reporting was 57*00 in 1922-23, 60*60 in 1923-24, and 75*77 for 
1924-25. The great increase in the last year is put down partly to the more 
extensive use of manure, but more especially to “ exceptionally favourable, 
although unseasonable weather conditions,” particularly in Negros. The 
growth of the cane was prolonged and the tonnage thereby increased, the 
milling season also being extended for two to three months beyond the normal. 
Of the Centrals where the acreage is known because of a survey of the fields, 
Bais showed the highest yield, of an average of 156*45 piculs per hectare 
for plant cane and 114*04 for ratoons. San Carlos followed very closely and 
the plant canes there provided the highest average yield obtained in the 
Philippines, namely, 164*36 piculs per hectare, or close on four tons of sugar 
per acre, which is very satisfactory. Most of the Centrals reported consider- 
able increases over previous years, but three showed a decrease of from 3 to 
18 piculs. 

Tables II to VII give records of previous crops of several of the big 
Centrals. With these data, the Philippine Sugar Association is endeavouring 
to gain information as to the effect of various factors on the yield of sugar 
in the Philippine Islands, such as climate, soil, drainage, irrigation and manur- 
ing. 

Philippine Agricultural Bibliography. Part I. Check List of Bulletins, 
Circulars and Miscellaneous Publications of the Bureau of Agricul- 
ture, with Index thereto, E. R. Alvaradi, Manila, 1926. 

The literatme in the various branches of Agriculture in different countries 
has accumulated during recent years at such a rapid rate that it is becoming 
impossible to keep up to date, even in the work done on a single crop. Tlie 
student almost welcomes the comparatively restricted studies concerning 
cacao, sisal, oil palms, coconut and rice, after struggling with the mass of 
publications on rubber, sugar cane, cotton, and citrus. In a certain number 
of cases it is the custom to print within the cover of bulletins Usts of previous 
work published, and this is a very useful procedure. But the time is rapidly 
approaching when something more than this is required ; and such cfitrefuUy 
compiled summaries as that under reference are necessary, if one is to form an 
estimate of the agricultural reseeurch being done in the tropics. Even in such 
a short space of time as 25 years, there is a danger of previous papers being 
lost sight of ; many are out of print, and can thus be no longer obtained, to 
the great loss of present day workers. The author writes as follows : “ In 
going over the records of the Bureau of Agriculture, it is amazing to find 


'* To oonvert a number of piouls per hectare into long tons |SI%acre it will be suffioient 
to divide it by 42. 
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what a wealth of agricultural literature waa written by the former American 
technical personnel of this Bureau, who did pioneering work in scientific 
agriculture in the Philippines, and by the technical Filipinos who later 
continued and are continuing the work of the former.” 

The present list, with its subject and author indexes, is merely the first of 
three, to be followed in due course by a list of articles written in the serial publi- 
cations of the Bureau, and yet another list of articles written by the personnel 
of the Bureau and published elsewhere, each with its appropriate indexes. 
The literature of tropical agriculture is of necessity extremely scattered, and 
although here and there a useful textbook has be^ publish^ on some crop, 
these very quickly get out of date, because of the w^th of new work being 
done. The textbook period has really not yet arrived in the study of most 
tropical crops, and it is and will remain for some time essentially a pamphlet 
and journal subject. The scientific study of the sugar cane in the Philippines 
is competratively recent, smd we see that only about a dozen bulletins have 
been as yet written on it, with one handbook of the industry, which is already 
out of print. When the other lists appear, we shall expect a far greater num- 
ber of references to the sugar cane, which shows that the usual printing of a list 
of bulletins is sometimes of only small value to students. This move is to be 
cordially recommended to all countries in the tropics where scientific work is 
being done on the crops. n a n 


The Potentialities of the Development of 
the Philippine Sugar Industry. 

By OEO. H. FAIBCHILB. 

Secretary- Treasurer of the Philippine Sugar Association 

Many inquiries have of late been received regarding the immediate 
possibility of a rapid development of the sugar industry of the Philippine 
Islands, similar to that which took place in Cuba within the last few years. 
As much of the literature on this subject is silent on the history of the develop- 
ment of the Philippine sugar industry, a knowledge of which is essential 
to an intelligent forecast of the future, the Philippine Sugar Association 
has approved and authorized for publication the following statement of 
facts and data. 

While one of the erroneous impressions featured in the sugar world 
is to the effect that the Philippine sugcu* industry is of recent development 
dating back a little more than a decade, if one reads its history published 
in the Compilation of Committee Reports of the Association for 1925, it will 
be found that long before either the Hawaiian cane sugar or the European 
beet sugar was a factor in the world’s sugar markets, Philippine sugars 
were already being sold abroad in considerable quantities. According 
to the U.S. Customs’ reports published in 1796, 132 long tons of sugar were 
exported from the Philippines to the United States. From other reliable 
sources we find that during the first half of the 19th century the Islands 
were exporting from 10,000 to 50,000 tons of sugar annually, while the 
average annual sugar exportation of the last twenty years of Spanish admini- 
stration amounted to 192,207 tons. In 1895, the Philippines exported a 
total of 341,470 metric tons of muscove^o sugar, a record which was not 
exceeded until so rec^tly as 1922 when exports rose from 289,876 tons 
in the previotus year to 862,072 tons, of which 237*829 tons were centrifugals, 
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119,368 tons muscovados, and 4876 tons refined. That the Philippine 
sugar industry was an established industry before Mageuan discovered 
the Philippines is a fact, since history records its introduction from India 
and Java, where sugar cane is believed to have been first cultivated, although 
some Filipinos believe it to be indigenous to these Islands. 

Despite the great age of the sugar industry in the Philippines, its develop- 
ment has not been as rapid as that of neighbouring countries, this being 
very clecwly demonstrated by the following statistics^ in which the expor- 
tation of sugar from the Philippine Islands during American occupation 
is compared with the latter 28 years of Spanish regime : — 

St>anish Administration U.S. Occupation 

(1870-1897) (l898-19:;^) 

(Metric Tons of 2904 lbs.). (Metric Tons of 2204 lbs ) 


1870 

. 78,211* 

1898 

. 180,818* 

1871 

87,464* 

1899 

86,828 

1872 

96,626* 

1900 

66,191 

1873 

86,210 

1901 

98,696 

1874 

. 101,371 

1902 

56,873 

1876 

. 128,112 

1903 

86,308 

1876 

. 130,647 

1904 

87,063 

1877 

. 122,994 

1906 

108,499 

1878 

. 122,023 

1906 

129,454 

1879 

. 131,869 

1907 

127,917 

1880 

. 181,190 

1908 

144,735 

1881 

. 208,806 

1909 

129,328 

1882 

. 150,423 

1910 

121,472 

1883 

. 196,836 

1911 

209,044 

1884 

. 122,128 

1912 

197,076 

1886 

. 204,222 

1913 

167,334 

1886 

. 184,940 

1914 

236,498 

1887 

. 170,754 

1915 

211,013 

1888 

. 160,988 

1916 

337,490 

1889 

. 228,469 

1917 

205,908 

1890 

. 144,841 

1918 

273,258 

1891 

. 138,218 

1919 

136,060 

1892 

. 262,798 

1920 

180,341 

1893 

. 261,622 

1921 

289,876 

1894 

. 210,646 

1922 

362,072 

1896 

. 341,470 

1923 

271,983 

1896 

. 229,911* 

1924 

357,830 

1897 

. 202,091* 

1925 

546,832 

Total exportation 4,673,568 

Total exportation 5,393,687 

Annual average. . 

166,913 

Annual average . 

. 192,631 


From the foregoing figures it will be seen that the status of the Philippine 
sugar industry haci become relatively dormant, compared with the develop- 
ment of the industry in Formosa, Java, Porto Rico, Hawaii, and Cuba, 
Immediately prior to America’s advent in the Philippines, the exportation 
of sugar amounted in 1897 to 202,091 metric tons, or a total production of 
252,091 tons, assuming that 50,000 tons were consumed locally. Last year, 
the Philippines produced 369,576 metric tons of centrifugals, and approxi- 
mat^y 150,000 tons of muscovados, 66,760 tons of the latter having been 


^ From statistical Bulletius Kos. 3 and 7, Bureau of Commerce and Industry of tlie 
PhtUpplnee, 

* From ‘Concerning Sugar. 
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exported, the balance being consumed locally, or a total production of 549,576 
metric tons of centrifugals and muscovados. In other words, for a period 
of 29 years, the increase in the sugar production of the Philippines amoimted 
to 297,485 metric tons or approximately 120 per cent. During the same 
period, Hawaii increased its production from 208,120 metric tons m 1897 
to 716,669 metric tons in 1926, or an increase of 245 per cent. ; Java from 
586,292 metric tons to 2,315,470 metric tons, an increase of 295 per cent. ; 
Porto Rico from 54,866 metric tons to 553,221 metric tons, an increase of 
908 per cent. ; and Cuba from 215,454 metric tons to 4,963,042 metric 
tons, an increase of 2203 per cent., while during the last 15 years the pro- 
duction of Formosa increased from 50,000 metric tons in 1910 to 500,000 
metric tons in 1925, an increase of 900 per cent. Thus, while the Philippines 
were increasing their production 120 per cent., Hawaii, Java, Formosa, 
Porto Rico, and Cuba increased theirs 245 per cent., 295 per cent., 900 per 
cent., 908 per cent., and 2203 per cent, respectively. 

The increase in yields of recent years has been largely due to replacing 
antiquated with modem methods of sugar production and manufactinre, 
in which the low-grade sugars known as “ muscovados ” restricted to but 
one market — China — ^and penalized in all the world’s markets, were placed 
with centrifugal sugars. This change which stimulated the introduction 
of better methods of cane cultivation followed the granting of the preferential 
tariff now being enjoyed by Philippine sugar in the U.S. markets, and resulted 
in the substitution of from 1500 to 2000 muscovado mills producing 250,000 
tons by 34 modem centrals of a combined capacity of 500,000 tons, thereby 
releasing for cultivating increased cane areas in tlie old developed districts 
thousands of labourers who were no longer required to operate the antiquated 
muscovado factories. As a result of the change which has been made during 
the last decade, about 80 per cent, of the sugar now produced in the Islands 
is in the form of centrifugals, polarizing from 96° to 97°. This development 
is clearly shown in the following table compiled from reports of the Philippine 
Customs, detailing the sugar exports of the Islands for the lawst 10 years 
segregated to centrifugals, muscovados, and refined. 

The Sugar Exports of the Philippines for the Last Ten Years. 

* (Metric Tons of 2204 lb*?.). 


Year, 

Centrifugals, 

Muscovado^ 

Refined 

Total 

1916. 

37,600 (est.) 

. . 337,355 . . 

136 .. 

374,990 

1917. 

47,224 

. . 168,685 . . 

— . . 

206,909 

1918. 

64,018 

. . 209,240 . . 

— . . 

273,268 

1919. 

29,860 

.. 106,173 .. 

27 . . 

136,060 

1920. 

63,196 

127,141 . . 

3 .. 

180,340 

1921. 

. 162.427 

. . 127,433 . . 

' 17 .. 

289,877 

1922. 

. 237,829 

. . 119,368 . . 

4,875 . . 

362,072 

1923. 

. 226,170 

44,962 . . 

851 . . 

271,983 

1924. 

. 296,242 

67,067 . . 

4,53] . . 

367,830 

1925. 

. 469,273 

83,334 . . 

4,225 . . 

546,832 

Total 

1,613,739 

.. 1,370,748 .. 

14,664 . . 

2,999,151 


In this connexion it should be noted that practically the entire crop 
of centrifugal sugar is exported to the United States, while all of the mus- 
covado sugar is absorbed by the Chinese and Japanese markets. 

The rapid change from muscovado to centrifuged sugetr production 
is unique, but as a majority of the sugar centrals were erected in the boom 
years of 1919 and 1920 when the cost of materials was at their peak, the 
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Philippine sugar industry, except in a few instances, has not been as profi- 
table as reported by some writers. The status of some of the centrals erected 
in recent years is a good example of the difiioiilties being encountered in 
the production of centrifugal sugar in the Islands. 

Excluding the first centrifugal factory which was erected in 1910 on the 
Island of Mindoro, all other centrifugal sugar factories were erected in locali- 
ties where muscovado sugar had been produced for decades, supplanting 
innumerable old established muscovado mills. While there are still large 
areas of lands available in Mindanao emd the central plain of Linson which 
can be made suitable for cane growing, the expense of developing these lands 
while not prohibitive would be relatively slow and expensive gauged by 
previous pioneering experiences in similar unsettled and uninhabited areas. 
Take, for example, the labour required for extensive development of such 
large areas ; it is not only limited and difficult to attract from the congested 
to unsettled regions, but likewise exceedingly costly since all of the expense 
will be for the accoimt of the “ exploiters.” Experiences of Mindoro Sugar 
Company conclusively demonstrate the difficulties of opening up unpeopled, 
virgin lands, for the cultivation of sugar cane. Other difficulties which 
tend to discourage further expansion in the sugar industry of the Islands 
in unpopulated districts are the local land laws, the attitude of the leaders 
of governmental policies towards the development by foreign capital, and the 
instability of the present political status upon which also depends the preferen- 
tial tariff without which sugar cannot be produced successfully in competition 
with Java and Formosa, or even far-distant Cuba. So long as the political 
status of the Islands remains unsettled, capital has hesitate! and will hesitate 
to invest in these Islands, and were the status settled to the satisfaction 
of the most exacting capitalist, the labour problem will still present great 
difficulties. 

There is, moreover, the uncertainty of weather conditions which have a 
very pronounced effect on the annual sugar production in the Philippines, 
constituting one of the uncontrollable factors of cane cultivation. The 
fluctuations in yields from one year to another as a consequence of the variable 
weather conditions may vary in some localities from 25 to 60 per cent., over 
or under a mean of five years. The crops of centrifugal sugars are segregated 
to islands in the following table ; — 


(Metric Tons of 2204 lbs,). 

Name of Island 1920/27 1925/26 1924/25 1023/24 1922/23 1221/22 

crop.* crop. crop croo crop. crop. 

Negros . . . . 337,927 . . 244,600 . . 370,698 . . 237,661 . . 161,996 . . 149,060 

Luzon 119,024 .. 113,317 .. 111,893 .. 69,828 .. 59,492 .. 66,215 

Panay 14,648 .. 7,616 .. 9,643 .. 3,664 .. 986 . . 696 

Mindoro .. .. 4,111 .. 4,044 .. 6,496 .. 4,654 .. 3,824 .. 6,787 


Total . . . . 475,610 . . 369,676 . . 497,630 . . 316,597 . . 226,298 . . 221,747 


Note. — The variations in the sugar production of the Philippine Islands for the 
period 1924/26 and 1926/26 are mainly found on the Island of Negros 
and are due to unfavourable seasonal conditions. Because of the ex- 
ceptionally favoiuable weather conditions throughout the planting, 
growing and harvesting secMon, 1924/25 is classed as a '' bumper crop 
year.” Due to exceptionally unfavourable weather conditions during 
the planting season of 1926/26, this yeai is classed as a '' crop failure 
year,” of which there have been three in the last quarter of' a century. 
The 1923/24 season is classed aa a ” normal crop year.” 

* Estimated. 
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With the development to date as a guide, the annual sugar production 
of the Islands for the next 10 years may vary from 450,000 to 750,000 metric 
tons, an average of 600,000 tons annually. With favourable weather con- 
ditions such as prevailed during the 1924/25 crop, better methods of culti- 
vation, seasonal application of appropriate fertilizers, the introduction of 
new and improved varieties of cane, and the gradual increase in the cane 
areas in the developed districts, the Philippines may produce as much as 
750,000 tons of sugar in a bumper crop year. On the other hand, in years 
of abnormally unfavoiirable seasonal conditions, production may decline 
to 450,000 tons. In an article entitled “ The World’s Sugar Situation,” 
published in the July 10, 1926, issue of Facts about Sugar, the writer calculated 
that to provide for the euinual increase in consumption, the world’s sugar 
production for the next 10 years should be as follows : — 

Long Tons of 2340 lb»>. 


Production for 

1925/1926 should not exceed . . 

.. 23,268,000 

» 

f* 

1926/1927 

>» 

99 

99 

.. 24,351,000 

»> 

ff 

1927/1928 

»» 

99 

»» • • 

.. 25,489,000 


»* 

1928/1929 

»» 

99 

99 • • 

.. 26,683,000 

» 

»» 

1929/1930 

9* 

99 

99 • * 

. . 27,937,000 


»» 

1930/1931 

99 

f> 

»» • • 

. . 29,254,000 

*» 

*> 

1931/1932 

99 

99 

99 • • 

. . 30,636,000 

♦» 

»» 

1932/1933 

99 

99 

99 • • 

. . 32,092,000 

>» 

>> 

1933/1934 

99 

99 

»» • • 

. . 33,616,000 



1934/1935 

99 

99 

99 • • 

. . 35,216,000 


Assuming this basis to be correct, in 10 years, or in 1934/1935, the sugar- 
producing coimtries must produce at least 12,000,000 tons more sugar 
them they are producing at present to meet the annual increase in world 
consumption, of which quantity that of the United States alone represents 
approximately 3,000,000 tons. From what sources will this sugar come to 
supply the increased demand in the United States for the next 10 years ? 
Since the Philippines will be able to contribute a maximum of 250,000 tons, 
the balance of 2,750,000 tons will have to come from Cuba, Hawaii, Porto 
Rico, and the U.S. sugar beet districts ; but Hawaii and Porto Rico have 
about reached the apex of their productive limit, so that even Cuba’s annual 
maximum production of 6,000,000 tons will reeulily be absorbed by the 
United States. 

Basing the future on the experience of the past, there is no justification 
for the apprehension that the Philippines in the near future will be an impor- 
tant factor either in the sugar markets of the United States or of the world. 
What is needed more than anything that has been previously suggested 
to prevent Philippine sugar from adversely affecting the interests of other 
exporters to the U.S. market is a co-ordinated and comprehensive plan for 
the marketing of our sugars at such times and in places as not to disturb 
the market for other American sugars. The difficulties of giving effect to 
this suggestion are obvious, since sugeu* — unlike cotton, rubber, and coffee — 
is a commodity which is produced throughout the world. If it is impossible 
for the sugar producers to avail themselves, when in distress, of the means 
adopted by producers of other agricultural products, the law of the “ survival 
of the fittest ” will prevail. 

<^bon tetrachloride decomposes in water with the formation of hydrochloric 
acid, in spite of which fact the compound appeam on the German official list as a 
denaturant for alcohol, the amount specified being 1*5 litres per 100 litres of the 
spirit. A case is reported in which alcohol denatured In this way was placed in 
an iron drum, which previously had hrid pure alcohol for some years, the drum then 
becoming so bcully corroded as to be unfit for use wiilfin 14 days. 
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The Crusher- Shredder’* and other Maxwell Patents In Operation* 
By A MILL BNGINBEB. 

Introduction , — ^The inauguration of the Maxwell system of milling 
occurred this year at Central Espana in Cuba. Before discussing this entirely 
novel — indeed admittedly revolutionary — method of juice extrckction from 
the sugar cane, it may be well to make a few prefatory remarks about the 
scene of operation. 

Central Espana is amongst the largest factories in Cuba, turning out 
last crop 70,000 short tons of sugar. As to the magnitude of its milling 
plant proper, Espana ranks amongst the half dozen biggest centrals,^ having 
a double tandem of a crusher and six mills 36 in. x 84 in. eaoh, with a grinding 
capacity of over 160 tons of cane per hour per tandem, thus a total daily 
capacity of about 7000 tons of cane. 

The milling plant of Central Espana is diagrenamatically shown in Fig. 1. 



Both tandems A and B are practically identical in all respects except 
for the alteration made in the first mill of tandem A (the other additional 
changes will be discussed later). This primary alteration consists, simply 
and solely, of removing the bagasse or discharge roll of this mill and putting 
a Maxwell shredder roll into its place. It is clear that this method of con- 
verting an existing mill into a Maxwell patent crusher-shredder entails no 
alterations whatever, either to the mill or the carrier ; the shredder roll, 
together with its bearings, being easily slipped into the gap previously taken 
up by the bagasse roll, as is demonstrated in Fig. 2. 

The shredder roll is independently driven and rotates at a fairly high 
speed ; at Espana about 400 r.p.m. The action upon the cane by this cane 
preparatory meichine is readily conceived by reference to Fig. 2. As the 
cane enters this unit, it is gripped and crushed between the top and feed rolls 
and forced through the passage between the top roll and the trash turner 
plate. As the compact mass slowly emerges, while thus still being held 
tightly, it comes into contact with the swiftly revolving teeth of the shredder 
* See Cuba Sugar Club Beport, 1925 (Milling Equipifllut). 
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and is thereby “ teased ** or “ combed ” into fine shreds. This perfect 
process of shredding is most fully appreciated only by actually standing 

near the machine and 
watching the fine 
shreds issue forth in 
a constant and tmi* 
form spray and settle 
down on the carrier 
in such a thoroughly 
prepared state as to 
arouse the envy of 
mill engineers. Prior 
to entering the next 
mill, this fairly volu- 
minous blanket of 
bagasse shreds is 
conveniently pressed 
down by a “press 
roll ” and reduced to 
a suitable thickness, 
ensuring an even, smooth and regular feed and consequently getting rid of 
choking. This phase will be discussed later. 

The Maxwell Shredder , — The shredder device, named after the inventor. 
Dr. Francis Maxwell, of London, was made and installed at Central Espana 
by the Farrel Foundry & Machine Co. of Ansonia, U.R.A., and one may be 
allowed to add that it is a first-class piece of work, as is unanimously con- 
firmed by the sugar engineers who have examined and watched it in operation. 

The Maxwell patent shredder at Espana consists of a hollow steel roller 
of 30 in. X 84 in. size, designed to work in a mill with 36 in. X 84 in. rollers. 
In its construction and principle of operation the Maxwell shreddei* is com- 
pletely different from any other shredder hitherto known to the cane sugar 
industry. A great number of individual teeth of particular design are 
arranged at a certain pitch in series or rows. The shredder under considera- 
tion has 13 rows, with 34 teeth to each row, thus a total of 442 teeth to the 
roll (see Fig. 3). 

The design and arrangement of these teeth are such as to produce a 
“ combing “ or “ teasing *’ action upon the blanket of cane ; they exe not 
“ grinding “ or “ beating ’* surfaces. The production of bagasse dust or 
bagaeillo, inevitably attendant upon modem shredding, is consequently 
reduced to a minimum. The teeth are made of special steel with a view to 
providing a keen and lasting cutting edge, combined with strength to with- 
stand iron bodies that may happen to pass through the shredder (see Fig. 4). 

It will be observed that these teeth have a double cutting edge, so that 
they can be reversed when one side gets blunt. The teeth are fixed in slots 
in such way as to allow the individual teeth to be easily and quickly replaced 
or reversed. 

The teeth — or generally speaking, the cutting elements — of shredders 
have always presented a coronal problem. We read^ that when Dr. Maxwell 
demonstrated his experimental crusher-shredder m Java in 1924, the leading 
mill engineers of that island, while fully appreciating the extraordinary 
results achieved, at the same time expressed their doubt as to whether the 
^ FacU about Sugar, March 5th, 1927. 
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teeth would last for any length of time. This vital point has now been settled^ 
once and for all, at Central Espana. In this factory, after the shredder 
had run for 42 days and had shredded roughly 120,000 tons of cane,^ a close 
examination of the teeth was made. It was foimd that no more than hve 
teeth out of 442 had been broken off through contact with iron bodies. About 
a dozen were slightly chipped, their shredding efficiency being, however, 
uncdfected. The cutting edge of all the teeth was virtually unimpaired, 
being only imperceptibly blunted. But the most telling proof, after all, 
of the lasting quality of the teeth is that up to the date of writing this paper, 
over 200,000 tons of cane has gone through the shredder and the original 
teeth are still operating ; none have been replaced, re-sharpened or even 
reversed. 

Prior to the installation and operation of the Maxwell crusher-shredder 
in Cuba, fear had frequently been expressed that if iron bodies happened 
to go through the shredder — which, by the way, does not appear to be an 
uncommon experience in Cuba — they would simply play havoc with the 
teeth. This fear has proved to be groundless, as all kinds and sizes of iron 
passed through the shredder while the latter continued to hum merrily. 



Fig. 6. 

Some interesting samples have been collected at Espana, of which the 
accompanying two illustrations will give a fair conception of what the 
Maxwell shredder has coped with. 

Fig. 5 shows a part of a steel carrier slat J in. thick, which somehow 
got bent and came into contact with the swiftly revolving teeth, which 
gave it the appearance of a wild goose feather. No damage was done to the 
teeth. In Fig. 6 is shown a crow-bar that accidentally went through the 
shredder. This iron bar was 18 in. long, IJin. diam. and 3 in. broad at 
the flat end. The deep gashes, visible on the photograph, afford a grim proof 
of the quality of the shredder teeth. As already stated, after shredding 
over 200,000 tons of cane, and in spite of the frequent passage of bolts, chain 
links, and even crow-bars, the Maxwell cruslier-shredder continues to operate 
with the original teeth, without any having been replaced, sharpened or 
reversed. 

Coping with heavy capacitiea , — ^In Cuba, previously, whenever the subject 
of shredders was broached, the question inevitably arose whether any shred- 
ding device could cope with the huge grinding capacities obtaining in that 
island. It is well known that once a Cuban Central starts grinding, the 


> Quincena Eeport of Central Espana, 16th Februar}'f^27. 
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primary consideration is to keep it going at all costs, day and night, through- 
out the crop with the least possible time lost in stoppages. It is obvious 
to any mill engineer that such a state of a.£iairs demands extraordinary 
qualities of the milling plant, especially when a shredder is in question. 
It is, therefore, heurdly surprising that while shredders of one kind or other 
have been in operation in countries such as Hawaii, Java and Queensland, 
not a single shredder was operating in Cuba when the present installation 
was made at Espana. 

It has now been definitely proved in operation that the Maxwell patent 
shredding device can cope with any capacity of grinding. It was established 
at Central Espana that the rate of grinding was simply governed by the 
quantity of cane the preceding crusher could deal with, and that the shredder 
roll will look after itself. Indeed, it was observed that the heavier the feed, 
the finer the shredding. As for the subsequent mills, the finely and uniformly 
shredded mass ensures a more regular and smoother running. It was par- 
ticularly noticeable at Espana that choking of the mills in Tandem A dealing 
with the shredded mass was practically absent. 



Fig. 6. 

Consumption of power , — ^Another cardinal factor in considering the 
economic value of a shredder — or any machine for that matter — is, of course, 
the power required to drive it. Since the Maxwell shredder at Espana 
is driven independently by a motor, the automatic recording ammeter in- 
dicated accurately the power consumed. The 30 in. x 84 in. shredder roll 
required an average of 70 to 80 h.p. at a shredding rate of 135-150 tons of 
cane per hour, or roughly 3500 tons of cane per day. This extraordinarily 
low consumption of power by such a large size shredder working at such enor- 
mous capacity has been rendered possible by the principle upon which the 
Maxwell invention is based. 

Results , — However interesting the foregoing information may be, to 
the practical sugar man the criterion of economic success for a machine of 
this kind is, of course : results, in ultimate terms of cash saved. Before, 
however, coming to the £ d. question, it is well to discuss one or two 
contributory factors. 

1. Preparation of Cane : The benefit of shredding, when properly 
carried out, is not open to doubt. The yield of juice is definitely increased 
and the extraction of sugar correspondingly raised. The gain will, of course, 
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vary according to the efficiency of the milling equipment which succeeds 
the shredder and completes the work. 

The character of the shredding performed at Central Espana is easily 
discerned in Fig. 7. With a view to enabling the reader to form a comparison, 
the accompanying photographs, taken on the spot, are given. Fig. 7 shows 
two piles of bagasse ; the left coming from the Maxwell crusher-shredder 
in A Tandem, and the right from the first mill of B Taudem, both units 
holding equal positions in the respective tandems. The following should 
be read with reference to Fig. 1. A far more interesting comparison is given 
in Fig. 8. 

In this photograph the pile on the left hand side represents the bagasse 
coming direct from the crusher-shredder in A Tandem, while that on the 
right is bagasse coming out of the 3rd mill of B Tandem. Thus, so far as 
the physical preparation of the cane is concerned, it will be observed (see 
Fig. 8 in conjunction with Fig. 1) that the crusher plus the mill-shredder 



Fig. 7. 

in Tandem A do the work at least equally as well as the crusher plus three 
mills in Tandem B. Since the j)hotograph is an enlargement, it may, perha])s, 
not afford such a clear comparison, but the fact is brought home in a striking 
manner on the spot by simply crossing the platform connecting the Tandems 
A and B. It must be borne in mind that we are comparing here the physical 
nature of the bagasse. From the above comparison it is evident that in 
the case of Tandem A the five mills following the crusher-shredder become 
purely pressing, wringing or “ mangling ” units, being freed from the duty 
of breaking down the fibrous structure of the cane, whereas in Tandem B 
only the three mills following the third mill can claim to bo solely pressing 
or mangling units. 

The importance of the crusher-shredder in this respect is that at the 
■outset the directly following mills which receive the shredded cane secure 
more juice with less power, and, moreover, the maceration is more thorough 
and efficient throughout the tandem. This subject of maceration will be 
discussed further on. ^ 

2. Extraction Results : Since at the time of writii!^. Central Espana 
is only part way through its grinding season, the only available data refer to the 
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early part of the crop, and should be considered as preliminary information. 
It may be at once stated that Tandem A, comprising the cnisher-shredder, 
has throughout given results consistently better than Tandem B. In this 
regard, attention is particularly drawn to the fact that Tandem A is minus 
a juice extraction unit, namely, the bagasse roller of the first mill, which has 
been replaced by a purely shredding element. Next season the bagasse 
roller will be put in its place again and the shredder roller fixed on top of 
the mill, thereby creating the proper Maxwell miU-ahredder consisting of 
three mill rollers plus a shredder roller. According to the daily reports^ 
(8th to 12th February, 1927), the figures for extraction (sucrose in juice 
per cent, sucrose in cane) of Tandem A varied from 96*05 to 96*69, the per 
cent, sucrose in the bagasse from 2*69 to 2*89 and the per cent, moisture in 
the bagasse 47*81 to 48*43, the maceration (per cent, cane) from 17*28 to 
21*01 and the amount of cane ground per hour from 126 to 143 short tons. 
The proper value of these figures will be readily appreciated by comparing 
them with the respective data of other Cuban Centrals appearing in tho 
reports of the Cuba Sugar Club. 



Fio. 8. 

As to a comparison between Tandems A and B, taking a 15 days’ run,*’ 
the average extraction of A Tandem was' 95*06 and of B Tandem 94*46, 
thus a difference of 0*6 in favour of A, but at times this figure has risen to 
1*6 per cent. The other figures of Tandem A are correspondingly superior. 
In considering these data of Tandem A, it must be borne in mind that the 
operation of the shredder is a new practice in Cuba and that shredded cane 
requires different settings of the mills which involved the method of trial 
and error before the final openings are successfully obtained. Therefore, 
it may be confidently anticipated that with experience, results which will 
finally be published will show a greater improvement. 

The MaoiweU miU-ahredder . — That the results achieved by the present 
installation at Espana are regarded as a success is evident from the fact that 
the Farrel Foundry & Machine Co. are now busy making a 4-roller Maxwell 
mill-shredder to be installed in this Central for next season. It will consist 

* The following data have been derived from daU:^ and semi-monthly reports issued by Oentcat" 
Xspana. « Qulnceua Report Bspana as supplied to the Cuoa Sugar Club. 
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of an ordinary 3-roUer mill with a Maxwell shredder attached on top and 
co-acting with the bagasse roller, as is shown diagrammatically in Fig. 9. 

As compared with the present method of applying the Maxwell shredder 
(see Fig, 2). it is clear that the proper 4-roller mill -shredder will be a superior 
cane preparatory unit, since not only more juice is extracted by the extra 
roller, but the shredding of drier bagaisse will also be more effective, especially 
with a view to more thorough maceration. 

The remainder of the Maxwell Milling System . — ^The imiversal method 
of applying maceration or imbibition used in cane sugar countries, except 
in Queensland where maceration baths are used, consists, as we know, 
of allowing the fluid (be it juice or water) to spray down on to the blanket 
of bagasse. The same method is commonly employed in Cuba. But whereas 
the blankets of bagasse in other countries vary in thickness, say 6 in. to 
7 in., in Cuban Centrals of large capacities it is about double the thickness. 
For instance, at Central Espana, grinding at the rate of 140-150 tons of 
cane per hour, the blanket of bagasse averages about 12 in. thick, gradually 
diminishing to 11-lOJ in. at the last mill. Does it not stand to reason that 



Fio. 9. Fio. 10. 


spraying liquid on to such a thick blanket will not allow the maceration 
medium to penetrate deeply, as it is readily absorbed in the upper surface 
(which is especially the case with a shredded mass). We leam^ that Dr. 
Maxwsix demonstrated at Espana that the average penetration with the 
old method was not more than about 3 in. from the surface of the blanket. 
This was readily shown by pouring a solution of milk-of-lime on the bagcwse 
emerging from the first mill and following the yellow mark which it produces 
on the bagasse through one mill after another to the end, while testing by 
hand the moisture of the upper and lower layers of the bag£ksse from time to 
time. In order to induce the macerating liquid to penetrate more deeply, 
a roller is sometimes applied cigainst the discharge roll with a view to pressing 
the liquid into the bagasse by force. It is, however, clear that the greater 
the pressure thus applied to the blanket of bagasse, the more compact and 
more impervious it becomes to penetration by a fluid. Indeed, in the case 
of shredded bagasse it has been foimd in other countries that the blcuiket 
under great pressure assumes approximately the nature or texture of card- 
board. Dr. Maxwell’s method adopts the reverse principle of separating 
or scattering the bagasse instead of compressing it. 

The Maxwell “ Macerotor .^' — ^This patent consists of a shaft provided 
with a series of fingers, placed on the top of the mill between the top roller 
and the discharge roller, thus occupying a position on subsequent mills 
corresponding to that of the shredder roll in a 4-roller mill-shredder. The 
“ Maoerotor ” is driven by an independent motor and «otates about 200 
r.p.m. It oo-aots with the b agasse roller and the finger? approach very 
' FogU about Sugar, 6th March, 1927. 
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closely to the top roller. As the blanket of bagasse emerges from each milh 
the fingers of the “ Macerotor ** violently scatter it, while the maceration 
liquid which pours down practically simultaneously in between the “ Mace- 
rotor,” and the top roller is beaten into, as it were, an atomatized state, 
resulting in the most intimate and intense absorption of the liquid by the 
scattered shreds, as shown in Fig. 10. 

Dr. Maxwell’s invention,^ simple as it sounds, is nevertheless of a 
revolutionary nature, as will be appreciated by mill engineers. The age-long 
slogan of “ Don’t disturb the blanket ” is thereby exploded. The novelty 
and originality of Dr. Maxwell’s macerating system is proved by his being 
granted basic patents^ in all cane sugar countries applied for. 

At the time of writing only one “ Macerotor ” had been installed, 
namely on the fifth mill. Its initial operation achieved extraordinary results. 
It appears that the whole amount of macerating water, over 20 per cent., 
could be applied at the fifth mill, and an expert present expressed his 
opinion that double the quantity of water could easily be absorbed by this 
method. The surprise was that no slijjping or choking occurred at the last 
(sixth) mill. Since only one of the four Maxwell “ Macerotors ” is as yet 
(at the time of writing) in operation, it would be premature to discuss their 
results as a whole. Final figures and data, however, will be published at 
the end of the Cuban grinding season. 

Financial results . — The above exposition of the Maxwell milling system 
may, or may not be, interesting, but, after all, to the practical sugar man 
there is ultimately one, and one only, question : “ What is the result trans- 
lated in £ «. d. or $ ? ” It is therefore, i)roposed to wind up this paper with 
an attempt to ” produce the goods.” 

We may begin by taking it as proved and granted, even basing ourselves 
on the preliminary data at our disposal, that the new system of milling will 
save at least 1 per cent, of sugar, which would otherwise be lost in the fur- 
naces. Indeed, the writer, believes that the Farrel Foundry & Machine Co, 
will, in the near future, be prepared under certain conditions to guarantee 
this saving by the installation of the Maxwell milling system. 

Now, taking, for instance, a Central turning out say 70,000 tons of sugar 
per annum, 1 per cent, would make 700 tons extra sugar recovered. Of 
course, this extra amoimt gained involves certain relative expenses, of manu- 
facture, sugar bags, etc., but since this adchtional amount of sugar would be 
recovered simultaneously with the bulk of the output, the extra expenses 
are practically a negligible factor. However, taking the trifling extra expen- 
ses into account, we think it is a fair figure, at the present prevailing 
market price, to put the nett profit gained at say 3 cents a lb. or $60 a ton (of 
2000 lbs.). The saving of a Central such as that under consideration would, 
therefore, be 700 x $60 = $42,000 per annum, or roughly £8500 per amxum. 

The above example, however, is based on an extra recovery of 1 per 
cent., whereas the opinions expressed by leading engineers, who have wit- 
nessed and carefully examined the Maxwell system in operation, agree 
that, once the mill engineer acquires by experience greater familiarity and 
greater competence in the manipulation of this entirely novel method of 
milling (especially in the tuning up of the mills), there is no reason why 
2 per cent, extra recovery should not be attained. This would imply on the 
above basis a saving of $84>000 or roughly £17,000 per annum. 

Of course, the figure for extra recovery will vary widely according 
to the magnitude and quahty of the existing milling plant, and also according 
to the original figure of extraction to be improved upon. It stands to reason 
that, under similar conditions, it is much easier to increase say an extraction 

’ Bee page 226. 
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(or corresponding recovery) of 93 per cent, to 95 per cent, than say 95 per 
cent, to 97 per cent. ; or in other words, the higher the original figure, the 
smaller the additional gain will be. 

Considering, however, that apart from Cuba an extraction figure of 
93 per cent, and lower is very commonly met with in other cane sugar coun- 
tries, excepting the Hawaiian Islands, it will be appreciated that there is 
considerable scope for the Maxwell system of milling. 

That the economic success of the new milling process is finally established 
is demonstrated practically by the fact that up to date at least two new 
Maxwell mill-shredders are being made by the Farrel Foundry & Machine 
Co. for the next season in Cuba ; while a Maxwell crusher-shredder, made 
by the same firm and installed at Central San Francisco, in Porto Rico, 
had its initial operation this season, giving results to the entire satisfaction 
of the owners. Furthermore, it is learned that a Maxwell crusher-shredder, 
made by the Sugar Machinery Mfg. Co., of London, is at present being erected 
at the Umfolozi Mill, in Zululand, South Africa, which will shortly start 
operating. 

Note on the Determination of Dirt Tare on 
Sugar Beet Consignments. 

By WM HICKSON. 

At the tei mi nation of the beet campaign there is often found to exist 
a considerable discrepancy between the weight of beet passed through the 
factory as recorded by the automatic weighing machines and that calcu- 
lated from the tonnage passed over the weighbridge on the basis of “ dirt 
tares ” as estimated on average samples in the laboratory. The fact that 
the former weight is invariably the lower, appears to indicate a general error 
in the “ dirt tare ” determinations. 

The amount of water absorbed by and adhering to samples after washing 
has not been properly considered, but the following experiments indicate 
that herein lies the solution, or, at least, a factor which will meet and to a 
large extent cover the losses in a legitimate manner. Samples used for “ dirt 
tare” determination are either 28 or 56 lbs. in weight. These are cleaned 
in washers of various forms ; and, after any necessary re-topping, are re- 
weighed. The difference is recorded as pounds per cwt. with no allowance 
for acquired moisture. 

Experiment 1. — A sample of roots was carefully cleaned by dry -brushing.' 
28 lbs. were accurately weighed and placed in a washer for 3 minutes. After 
withdrawal from the washer the roots were given a short period for draining 
(corresponding to that received by samples in routine practice in connexion 
with re-topping) and were found on re-weighing to have gained 6 ozs. This 
equals approximately IJ per cent or lbs. per cwt. 

Experiment 2. — A sample of 56 lbs. of roots was treated similarly to 
above and was found to have gained 1 1 lbs. in weight. ‘ This equals approxi- 
mately 2^ per cent, or 3 lbs. per cwt. The average of these two experiments 
equals approximately 2 per cent. 

Undoubtedly the water-absorptive property of sugar beet is very variable, 
but, after taking into account the slight lowering of the sugar content value, 
it is probable that a fair adjustment would be 1 per cent. Thus a factory 
paying for 100,000 tons of beet imder the present system (roots being p€dd for 
in aocordemce with estimated ** dirt tare ”} would sa'^ the equivalent of 
1000 tons of raw material. ^ 
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Note on the Determination of Sugar in the Beeti 
and on the Use of the Kruger Method. 

By ABM. LB DOOTB. 


With much surprise I have recently read that the so-called Kruger 
method is still being recommended for the determination of sugar in the 
beet, although 26 years ago Mr. Saohs and the writer showed that this method 
of working is altogether open to criticism, and should be left alone entirely, 
as will be seen further on. But a few retrospective words are here necessary. 

Evolution of thk Sachs Lb Doctb Method. 

It was in Belgium (where sugar manufacturers first bought roots accord- 
ing to their sugar content) that Pellet’s hot aqueous digestion method was 
first put into operation, then later the same savant’s cold procediue, both 
being applied with the use of glass graduated fiasks. The cold process 
was immediately adopted by reason of its great facility and rapidity of 
execution, but in practice it was found that it included a seriou5 source of 
error, this arising from the considerable amount of air which was entangled 
in the fine pulp, which air altered the true volume of the liquid in the gradu- 
ated flask. In spite of the use of alcohol, ether, and of all kinds of artifices 
(including the pneumatic pump), which deprived the method to a great 
extent of its advantages of simplicity and rapidity, it was extremely difficult 
if not impossible to get rid of this source of error. 

About this time, i.e., in 1892, Mr. Kaiser, a German sugar manufactmer, 
conceived the idea of doing aw^y with the graduated flask, simply adding 
to the normal weight of fine pulp a certain quantity of water and of lead 
subacetate, the volume of which was to be determined. He commimicated 
this idea to his young friend, Mr. Loewenbebg, then pupil at the Friihling 
and Schultz Institute, Brunswick, asking him to conduct some experiments 
to test it, and a little time after in the German sxigar journals a note appeared 
pointing out that it was possible to determine sugar in the beet by cold 
aqueous digestion without using a graduated glass flask by operating in the 
following way : Weigh the normal weight of pure pulp in the dish habitually 
used with the graduated glass fiasks ,* introduce this into a glass vessel of 
about 200 c.c. capacity ; wipe out the dish with a piece of filter-paper ; 
introduce this also into the vessel ; add 5 c.c. of lead subacetate solution 
and 72 c.c. of water (or 77 c.c. of a mixture of the two made in advance) ; 
mix with a glass rod ; allow it to remain for 20-30 min.; then filter and 
polarize in the 200 mm. tube. In place of the glass vessel, one could also 
employ a glass flask having a wide neck with a ground-glass stopper, this 
permitting one to mix more energetically and more completely by shaking 
than with a glass rod. As to the proportion of water and reagent, this 
resulted from the following calculation ; According to tests made in this 
direction, the beet contains on the average 4*76 per cent, of mark, that is, 
1*24 for 26 grms., leaving 26*00 — 1*24 = 24*76 grms. of juice. Assuming 
a density of 1076 for this juice, corresponding to a sugar content of 16 per 
cent., these 24*76 grms. of juice represent 22*98 c.c., say 23*0 c.c.; therefore 
by adding 77 c.c. of liquid one obtains 100 c.c. exactly, which contains all 
the sugar in the 26 grms. of pulp. 

This note passed almost unperceived in Germany, but in embryo it was 
a 'method calling to be investigated, controlled, and rendered practical for 
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the execution of a large number of analyses daily. Its principle was alluring 
and its realization was of considerable interest to Belgium. In consequence, 
two engineer-chemists, Fr. Sachs and the writer submitted it to a very exact 
study, which was carried on for more than a year. It resulted that for the 
application of the principle everything had to be modified, the following 
two indications in particular being entirely abandoned : (1) The proportion 
of 100 c.c. to 26 grms. of pulp, because this proportion did not make it possible 






Fig. 2. 



Fig 3. 


without leading to too great errors to deviate sufficiently from a sugar con- ’ 
tent of 16 per cent, serving as base ; also because the amount of liquid 
was insufficient to assure a regular admixture with an immediate and com- 
plete diffusion of all the sugar, and was insufficient to give enough solution 
for the use of the Pellet continuous tube. (2) Admixture by means of the 
glass rod was imcertain, while the use of the glass stoppered flasks, though 
giving a certain admixture, was also to be rejected owing to the difficulty 
of drying them inside, the trouble of always replacing the correct stopper, 
and the frequent breakages. Only one of Loewenberg’s indications remained, 
namely, the basis for the calculation of the hquid to be added, viz., 4*76 
per cent, for the mark, 16 per cent, for the sugar content, and a density of 
about 1076 for the juice. All the practical manipulative points, and all 
the material necessary were minutely studied in their smallest details, and 
there finally resulted the “ Sachs Le Docte ** method, so baptized with 
the assent of Messrs. ELaiseb i&; Lohwbhbhbo, and demanding the following 
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rigorous prescriptions, eaxsh having their value and none to be omitted 
or modified. 

Quantity of fine pulp, 26 grnis., and volume of solution to be added, 
177 c.c. Pulp weighed directly in tinned brass capsules (see Fig. 2) all 
counterpoised to the same uniform weight, viz., 76 grms., thus requiring 
only one weight, these capsules having a volume of 326 c.c., and a diameter 
of 78 mm., dimensions and form permitting easy and rapid weighing, admix- 
ture complete and immediate, and rapid draining after washing. Use 
of 1 c.c. of lead subacetate (at 30® B^.) per 6 grms. of pulp, that is, 5 c.c. 
per 25 grms. Addition to the capsule of 177 c.c. of solution (6 c.c. of lead 
solution and 172 of water) by means of a pipette (Fig. 1) automatically filling 
and emptying exactly gauged to 177 c.c., permitting the use at will either 
of a mixture made in advance of lead subacetate and water in the proportions 
above indicated, or of water and reagent separately measured, and providing 
also for increasing the proportion of reagent in the mixture made in advance, 
when in special cases that may be necessary. Closing of the capsules by a 
simple disc cover having a rubber cap, this being applied successively to all 
the capsules without necessitating any rinsing, and forming with all a her- 
metic joint so as to permit energetic agitation assiuing an absolutely perfect 
mixture with the complete diffusion of the sugar in less than 6 seconds. 
Filtration immediately if desired, or if not the transfer of the lid to the next 
capsule, covering the treated capsule with a glass or perforated aluminium 
disc to prevent evaporation. Filtration through a 21 cm. paper folded 
simply into four placed in a funnel without stem, 11 cms. in diam., directly 
into a glass cylinder of 250 c.c. with lip ; contents of the capsule poured at 
once entirely into the filter, placing over which the perforated disc for re- 
covering the capsule to avoid evaporation during the filtration. Polari- 
zation in the Pellet continuous tube, 400 c.c, long, after addition to the 
filtrate of a drop of concentrated acetic acid, the polarization indicating the 
quantity of sugar per 100 of roots. 

Mr. Sachs presented this method to the Soci^td Beige des Chimistes 
in 1894, and in the following year Mr. Arm. Lb Docte published his first 
brochure giving all details of his procedure, the apparatus to employ, and 
their manner of use. This process and its apparatus were experimented with 
in all the agricultural laboratories in the State, and the results were so satis- 
factory in all reports, and so concorded with those given by alcohol extraction 
(the scientific process par excellence) that the method was everywhere adopted 
for the commercial determination of sugar in the beet. Some years after, 
that is 20 years ago, it was adopted by the Belgian Government as their 
Official Method, and specified for the determination of sugar in the beet 
in transactions between beet farmers and sugar manufacturers. No other 
method could be employed in Belgium for such business. Since its initiation, 
it has naturally extended throughout the whole world, and it is employed 
everywhere jmt as it was proposed in 1894 without it having been necessary 
to make a single modification. 

Appearance of the Kruger Method. 

But subsequent to 1894 there appeared in Germany the Blriiger method^ 
pretending to perfect and simplify the Sachs Le Docte process then applied 
in numerous sugar factories in Germany, Austria, Bohemia, Russia and 
elsewhere. German pride, no doubt, was humiliated in finding that the 
S.L.D. process (a German idea) had not remained completely and exclusively 
German. Anyway, the “ improvements and simplifications ” claimed 
r^ated to the following points : (1) The Kruger device required a pipette 


* Devi , ZwiheHnd ,, 1896, 8434. 
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not having a fixed and determined volume, and its operation was quite 
difficult, and in consequence more costly. (2) It did not require coimter- 
poised capsules all of the same weight. (3) It did not require any cover 
to be applied to the capsules to effect the admixture. The novel arrange- 
ment comprised the following : A pipette of any voliune near 70-80 c.c. ; 
a quantity of pulp equal to one-third of the volume of the pipette ; weighing 
of the pulp on pieces of paper all practically the same weight, these pieces 
of paper being transferred to a metallic capsule. After addition by means 
of the pipette of a mixture of lead subacetate and water made in advance, 
there followed agitation by means of a glass rod, then, after setting aside 
for 20 mins., filtration. 

It was observed inomediately that the Kruger method reverted to almost 
all Loewenberg’s primitive indications, recognised as defective, the only 
one of these exaot and worth retaining, viz., the calculation of the volume 
of the liquid, now being replaced by another completely false. This meant 
that the entire description of the Kruger method was to be rejected altogether, 
no point excepted. 

(1) In the first place there was the arbitrary volume of the pipette 
and the weight of pulp variable according to volume, differing according 
to the type of polarimeter, and differing even in the same laboratory if several 
pipettes were in operation at the same time. This certainly was an arrange- 
ment absolutely inadmissible, and strongly to be condemned especially 
in respect of commercial analyses, being provocative of frequent errors 
favoiuing fraud. 

(2) Next there was a weight of pulp equal to one-third of the volume 
of the pipette, a proportion that in general appeared inviting, but which 
was entirely wrong. This proportion corresponded, for a normal weight 
of 26 grms., to a volume of liquid of 78 c.c., forming the base for application 
to all sugar contents from the lowest to the highest. And this base of 78 
c.c. corresponded to a root having juice of a density of 1125, that is about 
22 per cent, of sugar. Consequently the differences between the Kruger 
method and the exact content, errors which therefore 60*6 always committed, 
are the following : With beets of 20 per cent., 0-10 ; of 18 per cent., 0*13 ; 
of 16 per cent., 0*15 ; of 14 per cent., 0-16 ; and of 12 per cent., 0*17, errors 
evidently inadmissible. Now, with the S.L.D. method, the base of which 
is 1075, that is a sugar content of 15 per cent., and a volume of liquid of 
177 c.c. for 26 grms. of pulp, the deviations from the exact content are always 
negligible, almost nil, in fact. Thus with a beet having 20 per cent., 0«06 ; 
18 per cent., 0*025 ; 16 per cent., 0*00 ; 14 per cent., 0*01 ; and 12 per cent. 
0*02 per cent. As the weight of the mark, 4*75 per cent, is admitted ; and 
if exceptionally the proportion of mark should rise to 7 per cent., for example, 
the error thereby occasioned would be 0*036 per cent, of sugar with the 
S.L.D. method but 0*075 with the Kruger process. 

(3) The volume of liquid to be added to 25 grms. of pulp, viz., 78 c.c., 
giving results always inexact as has been indicated above, was still on the 
other hand to be rejected for the following motives : The quantity of liquid 
was too small to obtain a perfect admixture immediately, and a complete 
diffusion of all the sugar. It was also too small to obtain rapidly by filtration 
a sufficient quantity of filtrate for use wdth safety wdth the Pellet continuous 
tube. 

(4) The weighing of the 26 grms. of pulp on a piece of paper required 
more time and much more precaution and attention thajii^irect weighing 
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into the taxed capsule of the S.L.D. process. Moreover, it necessitated a 
supplementary operation, namely the transfer of this piece of paper with 
the pulp into the capsule, this giving rise to accidents, necessitating recom- 
mencing the weighing. Again, the presence of the piece of paper in the 
capsule, besides the small quanity of liquid, nullified the regularity of the 
admixture and of the agitation with the glass rod, and lastly during filtration 
the presence of this piece of paper hindered the transfer of the contents of 
the capsule into the filter. 

(5) Admixture of liquid ewided and of pulp in the capsule by means 
of a glass rod should always and in all cases be entirely prohibited (even in 
the S.L.D. method in spite of the large volume of liquid, as is sometimes 
done, contrary to the formal directions of the method), as it was altogether, 
insufiicient even if it is done several times at different intervals. It is 
especially insufficient in the Kruger method with its small amount of liquid 
and in presence of this piece of paper. 

The conclusion to be drawn from these remarks is the opinion formulated 
at the start, that is to say, that it is regrettable to still see urged in tech- 
nical publications a process so inexact and so open to criticism on all points 
of view as the B^riiger method, which thus compels refutations already mc^e 
25 years ago. 


Behaviour of Solutes during Char Filtration.' 

By £. W. mOS and G.W. MUKRAY. Jr. 

National Sugar Refinery. Yonkers, N.Y. 

None of the published data on adsorption by carbon of various types* 
is based on percolation through bone charcoal of refiners’ grades. Accordingly# 
the adsorptive power of high-grade refiners’ bonechar of about 8 per cent, 
carbon, acting on aqueous solutions containing 2 grms. per 100 c.c. of various 
substances which might be present in raw sugar, wcus determined as a prelimin- 
ary to further investigations. 

Solutions of “ tested purity ” chemicals were percolated upward through 
15 in. of char (300 c.c.) at the rate of 1 ft. per hour, which delivered 150 c.c. 
per hour, five 50-c.c. portions being caught and analysed, and the temperature 
kept at 77°C. A conductivity apparatus was used for all the analyses, 
except the sucrose and Invert sugar determinations, the polarization of the 
sucrose, and the polarization and copper precipitation of the invert sugar. 
The resistances of the filtered portions were determined in a conductivity 
cell and the conductivity was calculated, the conductivity of distilled water 
which had been passed through a check-filter being deducted from this. 
The amoimt of salt present was determined by quantitative dilution of the 
original solution to a conductivity equivalent to the corrected conductivity. 
Enough ammonia to give marked conductivities is worked out of the char by 
the first portions. 

The data on invert sugar here reported were obtained on a commercial 

product containing reversion products and it will be seen that the polarization 

does not check with the copper reduction percentages. Nevertheless, it is 

interesting to note that at first the levulose was adsorbed to a much greater 

extent than the dextrose while later the reverse was apparently true. The 

• 1 Presented before the Dividon of Sugar Chemistry at the 72nd Meeting of the American Ohemloal 
Society, Philadelphia, Pa., 1020. 

* Osaka, Mem, Cell, Sei.t Kyoio Imp, UrUv^, 1015, 1, 257. 

218 




Behaviour of Solutes during: Char Filtration. 


results in the accompanying table are given in the order of maximum adsorp- 
tion in the first portions, except those for sucrose and invert sugar. 

The difierence in adsorption is so great that any seeming inconsistencies 
do not materially infiuence the value of the results. Various imknown factors 
make it seem that the method of analysis was sufficiently accurate. The 
amount of water adsorbed by different grades of char will vary largely with the 
apparent adsorption of the salts. The fact that char will adsorb substances 
at one concentration and give them up at another, which has been proved 

SAiiTs m SnooESSiYE Portions or Bonbohab — Tbbatbd Solutions. 

(50c.c. portions analysed). 


Sample 

Original Solution. 

Calcium 
phosphate 
Per cent. 
2*00 

Sodium 
carbonate 
Per cent. 

. . 2-00 . . 

Sodium 

sulphate 

Per cent. 

2 00 . . 

Calcium 
acetate 
Per cent. 
2-00 

Sodium 
citrate 
Per cent. 

. . 2-00 

Calcium 
chloride 
Per cent. 
.. 2-00 

1 

0'03 

. . 0*08 . . 

016 . . 

0-27 

. . 0-60 

. . 1-42 

2 

004 

. . 0-40 . . 

0*68 . . 

1-40 

. . 1*80 

. . 1'86 

3 

0-06 

. . 0-92 . . 

1-60 . . 

1-98 

1-98 

. l-9o 

4 

0-06 

. . 1-40 . . 

1*80 . . 

2-04 

.. 204 

. . P90 

6 

0-07 

. . 1*60 . . 

1*80 . . 

2-40 

. . 2*40 

. . 2 02 

Sample 

Original Solution. 

Potassium 
nitrate 
Per cent. 
2-00 

Sodium 
chloride 
Per cent. 
2-00 

Invert 

Sucrose Sugar 

Per cent. Per cent. 

2 00 . . 1-44 . . 

Polarization 
for Invert 
Su^ar 

—116 

1 

1*48 

1-98 

0-84 


0-67 . . 

+ 1-60 

2 

1-88 

2*06 

1-90 


1-08 . . 

+ 1*00 

3 

2-26 

206 

1*95 


1-24 .. 

+0*40 

4 

2-26 

2-06 

1-98 


1*30 . . 

—0*10 

6 

2-26 

2-06 

200 


1-36 . . 

—0*60 


before, was shown in several filtrations of a raw sugar solution through a 64 ft. 
column of char. The invert sugar in the first portion of one solution was 
0*63 per cent. ; in later portions it rose to 1*56 per cent, and finally dropped 
back to 1-29 per cent., the original percentage in the solution. 

There is imdoubtedly exchange adsorption between the solutes and the 
char, and also among several substances adsorbed at one time. Hence the 
analysis of the portions already off may vary largely from that of the portion 
coming off, especially when a refiners* char containing many chemical sub- 
stances is used. The refiner’s chief question is not about the composition of 
the filtered material but about the effect upon crystallization of the sucrose 
by the quantity of other substance present in solution. It is apparent that 
complete purification of raw sugar is practically impossible by use of bone- 
char alone. 


The motor-spirit distillery opened at the Mehta sugar factory, near Kampala, 
Uganda, has an estimated output of 126,000 galls, a year, to be retail^ at 2s. a gedlon. 


The Great Western Sugar Co. puts forward to beet growers and field workers 
the following 14 points for improved yields, 20 tons per acre at the present time 
being by no means unusual ; (1) Fertilization with barnyard manure or turning 
under leguminous crops ; (2) rotation, the proper sequence of sod, grain and inter- 
tilled crops ; (3) improved preparation of se^-beds : (4) early planting at the proper 
depth ; (6) irrigation of heet plantings to germinate the seed in the absence of 
natuml rainfall ; (6) prevention of crust in early stages of crop growth ; (7) closer 
spacing in the rows, an average of 12 ins. between plants ; (8) leaving the big 
healthy seedling in the thinned stand ; (9) close supervision by the farmer of the 
hand labourers at blocking cwid thinning time ; (10) early thinning ; (11) frequent 
cultivation; (12) light and frequent irrigations; (13) educg^r of the hand 
workers ; and (14) co-operation of landowners on tenant farms?^ 
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Industrial Furnaces. W Trinks. Volumes I & II. (Chapman & HalU Ltd., London) 
Price ; Vol. I. 22s. 6d ; Vol. II. 27s. 6d. 

These volumes deal with modem furnace engineering in a thorough way, 
covering a wide range, and treating on furnace plants of very varying type. Volume 
I, now in its second edition, treats of the principles and conditions belonging to 
most industrial heating operations, and of the design of many classes of furnaces, 
the subject-matter being divided into sections on the capacity, the economy and ther- 
mal efficiency, the strength and durability, and the movement of gases in such plants. 
Volume II, on the other hand, deals more with the operation of various types of 
furnaces than with their design. Descriptions are also given of plant used for the 
burning of dffierent fuels, and there is information on the properties of different 
classes of fuels used for heating furnaces and on the equipment necessary for their 
preparation. Both volumes are copiously illustrated, no fewer than 676 line- 
dfiawings, diagrams and other reproductions and charts appearing. 

Przeplsy do Kontroli Fabrykacji w Cukrowniach i Rafinerjach. (Nakladom Central- 
nego Labpratorjum Cukrowniczego, Warsaw). 1926. 

These are the methods of control for use in Polish sugar factories in carrying 
out their scheme of mutual chemical control. They have been compiled by l^of. 
K. Smolbnski, and Messrs. A. Siwioki, and Br. Nowakowsjt, and the result is a 
handbook, which leaves nothing lacking in respect of clearness and completeness. 

Relations between Rotatory Power and Structure in the Sugar Group. Part T. By 
C. S. Hudson. Scientific Paper of the Bureau of Standards, No. 633. 
(Department of Commerce, Washington, D.C., U.S.A.). 1927. 

In 1909 a beginning was made in correlating the structures of sugars with their 
rotatory powers by the author’s application of Van’t Hoff’s h 3 q)othesi 8 of optical 
superposition to the sugars and various of their derivatives, which method and its 
results have come into extensive use in the fields of organic and stereochemistry. 
In the present work the author’s various articles have been arranged, either in full 
or with some condensation. The orderly presentation of the subject should assist 
research workers in the use of this new method of investigation in stereochemistry. 

Malaria : Curse, Cause, and Cure. Compiled by Elisabeth, Countess of Carnarvon ; 

with a Foreword by Sir Ronald Ross, K.C.B., K.C.M.G., etc. (John Bale, 
Sons & Danielsson, Ltd., London). 1927. Price : Is, (unbound). 

Lady Carnarvon points out in her preface that, while medical men and States 
do their share in combating the malaria scourge, individual effort is essential, and 
that without the understanding and co-operation of the people no lasting result 
can be obtained. Her little book, issued at a price that can hardly do more than 
cover the cost of publication, describes in brief, clearly -expressed sections points 
such as the nature of the disease, its development, modem saethods for the destruc- 
tion of the mosquito larvae, anti-malaria organization, self -protection by house- 
holders, the use of quinine, and anti -malaria measures'in different countries. Lady 
Carnarvon has for sometime past interested herself in this branch of pubhc health, 
and evidently knows much about it. Her book, which contains so much informa- 
tion in a small space, should assist greatly the purpose for which it is intended, viz., 
the dissemination to the general public of elementary knowledge of means and 
methods of destroying malaria. 

Bfemorandum on Rivers PoUutioii. (Fishmongers* Company, Fishmongers’ Hall, 
London) 1927. 

This is a Memorandum submitted to the Prime Minister by a Joint Committee 
of the British Waterworks Association and the Salmon and Trout Association, and 
supported by other bodies. Its publication forms part of a movement to reconcile 
^e conflicting interests concerned with our rivers, a movement which certainly is in 
no sense directed against industry. 
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Some Relations between H.I.C. and Dsfeoation of Cane Juice. H. S. Paine 
and R. T. Balch.* The Planter, 1927, 73, No. 7, 127-132, No. 8, 148-150. 

Raw cane juice from the mills contains a quantity of finely divided bagacillo, 
soil and other suspended material which makes it very difficult to determine just 
what portion represents the true sap of the cane stalk. It is a mistake to consider 
a juice after filtration through mfusorial earth as being strictly equivalent to true 
cane juice, although a study of juices so treated does throw some light upon clarifica- 
tion processes. Dberr® has shown that approximately 76 per cent, of the total 
quantity of non-sugars eliminated by heat £md lime may be removed simply by 
filtering through asbestos. This eliminated material must then have consisted, for 
the most part, of bagacillo and other particles of greater than colloidal size. In 
filtration through asbestos, especially if continued for a sufficiently long time, ultra- 
filtration effects may occur, thereby removing some material that originally existed 
in a colloidal state, particularly that portion which has been designated in previous 
papers* as “ water irreversible ” colloids. Heating cane juice at its original acidity 
after filtration as above indicated produces but a trace of a precipitate, indicating 
that heat alone at tliis pH value is of little or no consequence in the removal of colloids 
or other non -sugar substances. An examination of the data on muds obtained from 
juices limed to neutrality to phenophthalein reveals the fact that approximately 
20 per cent, of the total precipitate is ash, which according to Bond,® consists princi- 
pally of CaO and P^Ogwith appreciable quantities of magnesium, aluminium and iron. 
The alkaline reaction causes the precipitation of calcium, aluminium, iron and mag- 
nesium as phosphates with perhaps some magnesium hydroxide. Iron and aluminium 
in moderate amounts are difficult to remove as hydroxides from solutions containing 
sugars, this being due to the so-called protective aetion of the latter. They may, 
however, be adsorbed to a certain extent, in addition to organic colloids, by phosphate 
precipitates. Within the range of moderate alkalinity used for cane juice defecation, 
it seems certain that few, if any, of the reactions are quantitative, and the best that 
can be hoped for by present processes is a partial removal of these non -sugars from 
the juice. By calculation, organic material other than that originally present in 
visible suspension constitutes only about 6 per cent, of the total quantity of non- 
sugars eliminated from the juice by liming. This quantity is comparatively small. 
Nevertheless we are mterested in knowing in what manner this material is removed 
from the juice. The possibilities seem to have narrowed down to practically two, 
namely, the formation of salts of organic acids which are insoluble in alkalme solution 
and the adsorption of colloids (which may be both organic and inorganic) by the 
fiocculent phosphate precipitate. It is probable that both of those reactions occur 
during the defecation process as the type of precipitate produced in this case usually 
has a high adsorptive capacity for colloids. The information available on the removal 
of colloids from cane juice, if any, which might occur either by the neutralization 
of their electric charges, due to the introduction of materials bearing opposite charges, 
or by the adjustment of the pH to their iso-electric point, is extremely meagre and 
must be obtained before an accurate conclusion can be drawn in regard to the possible 
maximum extent of colloid elimination by liming and before means for increasing 
the efficiency of defecation from this standpoint can be prescribed. In recapitulation, 
clarification consists principally in the removal from cane juice of the following ; 
(1) hagaciUo and other suspended material (which may be eliminated by ordinary 
filtration) ; (2) certain inorganic substances which are insoluble to the greatest 
extent in alkaline solution and consist principally of calcium, aluminium, 
iron and magnesium precipitated by phosphates, hydroxides and salts of organic 
acids; (3) colloidal substances eliminated most probably by adsorption by the fiocculent 
phosphate precipitates. The inference in regard to adsoiption of colloidal material 
is further substantiated b y an experiment here reported, in which a small amoimt 

^ Tins Flevievr is copyright, aud no part of It may be reproduced witiiout permission.-— 
Editor. I.SJ. 

» Of the Carbohydrate Laboratoiy, Bureau of Chemistry, Department of Agriculture, 
Woshliigtou, D.C., U.S.A. 

^DKisaa, **Cano Sugar,” (Norman Rodger, London). 

^ FaiNB, BADOLLisr and Kba.ne, l.S hOd, 147 ; B^doulbt and .L, l»36, 23,97, 137,497. 

’ Bond, /..s.J.. 1926, 3ii. 
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of phosphoric acid was added to a juice sample and an analysis of the resulting mud 
was made. The loss on ignition of the mud showed that an increased quantity of 
organic material, presumably of a colloidal nature, was removed by the calcium 
phosphate precipitate. In the type of cane juices on which the above escperiments 
were made it was necessary, for maximum cla^cation, to lime to a pH vcdue between 
8*0 and 9*0 for cold juice (less for heated juice). In the ccuse of the samples prepared 
by directly mixing portions of juice from the different mills, it was possible to obtain, 
at times, a fairly brilliant defecated juice at apH between 7*8 and 8*0. The effect 
on clarification of variation in temperature was not investigated, as it was believed 
that such variation did not infiuence the quantity of material removed from the 
juice as much, as it did the character of the precipitate, provided the temperature only 
varied within the customary limits (200-2 15°F.) The data obtained showed that 
the pH of limed juices decreased at a fairly definite rate when the juices were heated 
and indicate that the change in pH depends upon the initial pH value, the tempera- 
ture, the period of heating, and also upon the character of the juice. In practice it 
would be undesirable to allow this decrease in pH to proceed to such an extent as to 
cause sucrose inversion losses, which become detectable at a pH value in the region 
of absolute neutrality, pH 7*0. When dilute juice is kept near the boiling tempera- 
ture this point is reached in three to six hours ; hence in order to prevent appreciable 
inversion loss, the defecation and evaporation processes should be so controlled as to 
time and temperature that the juice reaches the syrup stage with a pH value not less 
than 6*8 to 7*0. Provided sufficient filtration capacity is available, the indicated 
procedure for maximum clarification and for prevention of inversion losses, under 
the conditions prevailing in this investigation, is to lime the juice to a pH value 
between 8*0 and 9*0 measured either before or after heating. The drop of 0*2 to 0*8 
in pH value upon first heating limed juice apparently does not affect the clarification, 
but of course should be considered if the reaction of the syrup is foimd to be on the 
border line from the stctndpoint of danger of inversion. However, it must be remem- 
bered that, in addition to those just mentioned, there are other factors to be con- 
sidered in cane juice defecation. Among these may be mentioned the percentage 
of calcium salts in the clarified juice (in relation to scaling of heating suHaces) and 
the colour of the juice, particulculy if there is reason to believe that any increase 
in colour which may occur at the ffigher pH values adversely affects the quality of 
the raw sugar produced. The pH range required for the maximiun defecation 
effect may also vary with different juices. It is highly desirable that these various 
factors be definitely evaluated so that an intelligent choice of pH range for defecation 
can be made which will be most suitable for the particular equipment of each factory 
and the character of juice handled. An investigation including these various phases 
is now being made by the authors. 

Philippine Mxllino Notes (Gbooving, Bolleb Settings, Bollbr Alignment). 

Theo. Nickelsen. Sugar News. 1926, 7, No. 7, 463-464. 

The size of the grooving of the rollers should be made to meet local conditions, 
e.g., proportional size of mill to the size of the crop, character of cane, boiling house 
capacity, imd last but not least, boiler capacity and design. It is now generally accepted 
that heavy grooving of the first mills is essential to quantity and quality of milling, 
BO that IJ in. to 1 J in. or even 2J in. pitch grooves of the first mills of a train will be 
rather the rule than the exception in future installations. The grooving of the third, 
fourth and fifth mills should be made to accommodate the tonnage, though a f in. 
intermeshing pitch groove of lower and upper rolls generally gives low moisture 
bagasse with consequent good milling results. The setting of the retumer-bar is 
not the serious problem that it was in bygone years, and a range of from 1} in. to 
2 in. centre distance of bar to top roll will generally take ccue of any quantity and 
quality milling which may be necessary. The distance from the point of the toe of 
the retumer-bar to the top roller should never be less than 90 per cent, of the central 
distance, and a Httle more will generally relieve the tension on bar, when heavy 
milling practices are the rule. Badila cane with its spongy-like texture of fibre, 

generally gives a little trouble to close set mills, and to keep extraction and quantity 
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Tnilling production up to standard, a free floating top roll is very necessary. Often, 
varieties such as Yellow Caledonia, with its large and tough fibre, will necessitate 
different mill settings, but all of these can be taken ccure of by either reducing the 
hydraulic pressure, or allowing the rolls to lift freely without weights for a certain 
distance, by the insertion of liners under the jacks. 

Juice grooves of the Messchaert type are now in general use, and are indispens- 
able to close setting rollers with consequent quantity €uid quality milling. The 
deepening of the juice grooves, wherever permissible, lowers the moisture content of 
the final bagasse, regardless of a maceration variation within 10 to 16 per cent. 
Too much emphasis cannot be placed on the importance of free floating top rolls, 
a close setting feed roll, and a mediiun low bar without any bumps on its working 
face, as cmy obstacles to the travelling bagasse blanket are detrimental to good work 
and even though the day’s or the week’s work necessitate a wide tonnage variation, 
there will be no need to alter the lower roller settings, as the increase in the mill 
capacities by an increased roller opening will only be necessary to relieve the weights 
on the top roller, and not change the feed roll or discharge roller settings. The 
opening up of a feed roll very often alters the retumed-bar setting, and may cause a 
change detrimental to good milling ; whilst increasing the lift of the top roll gives a 
proportionate thickness increase to the blanket at all points, and is not so apt to 
cause slippage at the point of discharge, and the extraction then is not lowered even 
though the tonnage quantity is materially increased. Keeping the lower rollers 
in alignment with the top roll is a very important factor to smooth running, higher 
power transmission and efficient milling. The effects of “ out of alignment ’* rollers 
are many and varied, but the principal danger lies in the liability of the shells to 
move on the shaft when working imder big loads and heavy pressures. The power 
consumed for efficient work rises materially in a haphazard set mill, and the engineer’s 
attention is specifically called to this “ alignment of roller policy ” which should have 
strict attention from the mill operators. 

Some Fobmueae fob Use in Chemical Contbol. S. S. Peck. Paper read before 
the Association of Hawaiian Sugar Technologists, 1926 Meeting, 

Mr. Peck proposed some important new formulae for use in chemical control, 
suggesting that a committee be appointed to investigate their use. In the first place 
he is dissatisfied with the figure “ Quality Ratio,” holding that it is frequently 
misinterpreted and is not comparable between different plants. Instead he proposes 
a new figure “ Tons Cane per Ton Sugax.” “ A new standard is suggested in which 
there shall be allowed no losses in extraction, press-cake, or undetermined, based 
on the polarization of the cane, the purity of the first expressed juice, a molasses of 
thirty-three €uid one-third purity, and the sugar as actually made. Then no factory 
C 6 U 1 achieve this standard ; it will not rest on an assumed Java Ratio ; and the figure 
will be referred to the actual quality of sugar produced. The figure for purity of 
molasses lends itself to easy formula development, becoming : — 

P (3S — D) 

Tons Cane per Ton Sugar = 

where P is purity of first expressed juice, D is solids per cent, sugar, S is polariza- 
tion of sugar, cmd C is polarization of cane. 

A better figure for judging the use of maceration water would be “ Maceration 
per cent. Cetne ” instead of ” Dilution per cent. Normal Juice.” The question of 
€uimixtiire of maceration water with the residual juice in bagasse has been often 
discussed. In 1909 Dr. Nobbis printed the formula ; — 

Brix Expressed Juice X 100 
Brix Residual Juice 

as indicating the efficiency of admixture of maceration water, but described the 
limitations of its appHcation. The definition of what constitutes admixture is still 
uncertain. If only water is applied as maceration, and if the fibre in the bagasse 
leaving the mill is the same as that entering, the formula above given is correct. 
It is not correct if the fibre contents vary or ^ute juice conSl%ites the maceration. 
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In the case of water, if we consider the eunount of water as indicated by the formula 
mixes perfectly with the residual juice in the entering bagaase, and that the excess 
goes into the juice pan without extracting any sugar, the resulting juice consisting 
of expressed juice and excess water has the Brix relating to the Brix of the residual 
juice in the bagasse under consideration, the rest going to the juice pan un-enriched 
by sugar, then the following formula applies : — 


(J-M) 

Coefficient of Admixture = — 


B (R — J) 
W + D 


R — M 


where R == Brix of Residual Juice ; J =» Brix of Maceration ; W = Water added to 
Last Mill per cent. Cane ; M == Brix of Maceration ; B = Difference between Bagasse 
per cent. Cane entering Mill and that leaving, before Maceration is applied ; D = 
Difference between Bagasse per cent. Cane leaving Mill and Final Bagasse per cent. 
Cane. “ This formula is admittedly not easy of application, the greatest difficulty 
being the determination of the Bagasse per cent. Cane from intermediate mills. 
This is no harder to accomplish than the obtaining of samples in a dry crushing test. 
When determined, there is then the possibility of determining the effectivemess of 
the application of macerating liquors.** 


Chemical Teeatment op Evapobator Scale. W. Scott. Tropical AgricvUuref 
1926, 246-246. At the Usine Ste. Madeleine, Trinidad, the scale from the 4th 
calandria contained 36-40 per cent, of calcium sulphate, as well as silicate and phos- 
phate, and no satisfactory results could be obtained with soda having less than 
12-14 per cent, concentration, boiling being continued for three hours, at the end 
of which time tlie treatment was followed up with J per cent, hydrochloric acid 
for one hour. The cost of this process is somewhat higher than the combined acid 
and hand cleaning method previously used, but the difference in cost is described 
€is trifling compared with the results obtained. — ^iNrn.UENCB or Manganese in 
MANTJB iNO THE Canb. E. Haddon. La Revue acfricoU, 1926, No. 28, 161-162. 
In Mauritius molasses containing about 0*00076 per cent, of manganese was found 
to act as stimulant to the nitrogen-fixing bacteria, the assimilation being 6 mgrms. 
of nitrogen €is compared with 3, for each grm. of sugar added. Manganese sulphate 
was tried in admixture with nitrate of soda and sulphate of ammonia, when the 
yield of canes was in the ratio of 122, as compared with 100 without this addition 
of metallic salt. Soil of a field under cane cultivation was found to have the 
following amounts for manganese for each depth of 6 in. : 0*321, 0*218, 0*126, 
0*033 and 0*011, while at a depth of 6 ft. none could be found. — Beet Pectin. 
E. K. Wilson. JL Amer. Chem, Soc., 1926, 48, 2946-2946. While evidently an 
essential constituent of beet pectin, the acetyl group is not an essential constituent 
of pectins in general. Root pectins, such as beet pectin, may be related to or derived 
from lignin, ligno-eellulose or coll materials containing acetyl groups in their mole- 
cules, Fruit pectins, so far as examined, differ from sugar-beet pectin in being 
practically devoid of acetyl groups. — ^Utilization Molasses Distillery Slops 
(Vinassb) as Binder for the Manufacture of Briquettes. Wm. C. Moore and 
Henry A. Myers.^ Industrial amd Chemical Engineering, 1927, 19, No. 1, 147-149. 
Briquettes (21 oz. size) were made in a plunger press under 7000 lbs. with 93 per cent, 
of 8-mesh anthracite dust and 7 per cent, of molasses distillery residue (evaporated 
to a density of 1*3 or 33 B4.). and baked at 600°F. (316°C.) for not less than 10 min. 
Other formulae were tried. A combination of asphalt, sodium oa/bonate, calcium 
chloride and sulphur with the evaporated slops makes an excellent binder. — Decom- 
position OF Cellulose in the Soil. S. Winogradsky. Comptea rendus, 1926, 
183, 691-694. Spirochoeta cytophaga in the first stage of its action on pure cellulose 
is transformed into a translucent colloidal substance believed to be an ** oxycellulose.** 
— ^Blending Syrups and Molasses in Louisiana. Wm. L. O. Whaley, Facta aboul 
Sugar, 1926, 21, No. 43, 1018-1019 ; 1927, 22, No. 6, 136-137. Discusses the effect of 
temperature during the subsiding, one of 130-140°F. (64*6-60®C.) for 24 hours or 


1 Industrial Alcohol Co, of Baltlmdi'S, Md., U S.A. 
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longer being advised ; also remarks on the causes and conditions of sediments ; 
and blending with glucose sy^ps. Many difficult problems are involved in the 
production of table syrups. — Determination ov Sugar in the Beet. V. Stanek 
and J. Vondrak.. heitach, Zvckerind, Czecho-Slov., 1926, 51, 101-108, 113-121. 
Hot digestion methods in general give results which are too high. Thus, when 
using 104 grms. of pulp and 30 c.c. of dilute lead subacetate, figures result which 
are 0*22 per cent, higher than the truth ; whilst when the proportions are 52 grms. 
and 354 c.c. (or in a 40T2 c.c. flask) the error is about half that just stated. This 
is caused by the fact that the volume of the pulp is €U3tually higher than is at present 
assumed (0*6 c.c. for 26 grms. of pulp), the authors having found a correction of 
1*04 to 2*38 c.c. to be applicable (an average of 1*56 c.c.). In consequence, the vol- 
ume of the juice instead of being 23 c.c. for the normal weight should be from 21 to 
22*4 c.c., an average of 21*8 c.c. — ^Volume of the Mare in the Hot Water (Diges- 
tion) Method of determining Sugar in the Beet. O. Spengler and C. Brendel. 
Zeitsch. Ver. deut. Zuckerind.^ 1926, 880-886. Similar determinations made by these 
authors of the “ mark hydrate ” (or mark plus its colloid water) of beet pulp from 
the 1926-27 campaign, show that the figure should be 9*3 per cent., or 2*42 for 26 
grms., which with a sp. gr. of 1*13 is equal to 2*1 c.c. Therefore the flask should be 
calibrated at 202*1 c.c. This means that if a result of 16 per cent, sucrose in the beet 
were found by the present method, it would be 15*88 per cent, using the new correction, 
the undetermined losses being diminished accordingly. — Origin and Migration 
OF the Different Sugars in the Beet. Oscar Spengler and Rodolf Weidenhage. 
Zeitsch, Ver, deut, Zuckerind.^ 1926, 767-778. Periodical determinations made 
during the period of development (in 1926) showed that the stalks throughout 
contain a considerable amount of reducing sugars, dextrose probably predominating, 
and an inconsiderable amount of sucrose. In the top the sucrose is in excess, though 
its content there in reducing sugars is always distinctly higher than in the body of 
the root, the sugar in which consists almost wholly of sucrose. In the leaves in- 
vertaso and amylase are eustive through the whole period of growth, and it appears 
likely that the migration of sugars from leaf to root takes place in the form of monosac- 
charides. In general the work of Ruhland^ and of CouN^ is confirmed. — Appmca- 
tion of Spectrophotometric Measurements in the (Beet) Sugar Industry. 
Harald Lunden. Ihid.^ 1926, 780-800. Spectrometric measurements are of much 
value in distinguishing between the different colouring substances encountered 
during manufacture or refining, those already present, those developed, and those 
eliminated. It is possible to estimate them spectrometrically, and so judge of the 
effect of clarification, of affining, of treatment with char or carbon, etc., as well as 
indicate those which are more refractory than others. Certain shades corres- 
pond to certain tastes. Juice syrup or sugar containing amethyst colouring, for 
example, has a very unpleasant taste (as raw beet juice), and purification methods 
which act on this colour also remove the repulsive flavour. A sugar of amethyst 
shade develops a much worse flavour on heating, any sweetness being thus almost 
eliminated, whereas caramel is accompanied by a more harmless taste. On warming 
good sugars, caramel colours develop having a strong light absorption in blue and 
violet, but inferior samples form amethyst shades principally, which are best observed 
in yellow light. Determination of Sugar in Carbon ation Scums. Ed. Kunz. 
Zeitsch, Ver, deut, Zuckerind,, 1926, 834-878. This is a matter which has been the 
subject of controversy about two years ago.* Continuing his part in the discussion, 
the author h€W constructed correction tables taking into account the effect of calcium 
acetate on the results obtained by the direct and double polarization methods. 
Using this table he has repeated a number of determinations by Vondrak’s method 
(solution in acetic acid) and by the Institute’s procedure (preliminarily triturating 
with ammonium nitrate) finding the latter still are lower (4*47 against 4*89 per cent.). 
His theory of the presence of “ carbonate sugar ” is still maintained, it now being 
observed that this dextro-rotatory substance is present only in saturated and not 
in imsaturated scums. T P O 


' Zeitach, Ver deni. Zefbkerind, 62, 1. 

-* Revue generals de Botanigue, 191 tf, 28, 289. 322, 368 ; 1917, 29, 21 
’ LS.J., 1928, m. 
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Mill Mac3bbatiko Dbvioe (« Maoebotob ”). Frands Maxwell, of 11, Park Ave., 
WaUington, Surrey. 263,893. July 9th, 1925. 

In extraoting juice from cane, it is subjected to cyclically repeated grouj)s of 
operations each comprising crushing, agitating or shredding, or both, and macerating 
steps transposably associated in near or distant relationship with each other. As 
shown in Fig. 2, the agitator consists of a rotary hollow cylinder c provided on its 
surface with disintegrating elements such as teeth, spikes, or bristles d and moimted 
on a shaft e behind the upper mill roller a and above the delivery roller 6. The 
cylinder c is of small diameter compared with the rollers a, 6 ; and the shaft e may be 
driven by a motor supported on the mill framing, or from the mill gearing. A 
maoerating-agent (water or juice) is delivered by a pipe I into the top of a structure 
j enclosing the rotor c and the portions of the rollers a, h immediately adjacent 
thereto. The structure j may be shaped as a casing or hood secured to the mill 
framing and associated with the usual conveyer k. The pipe I is connected to the 
supply pipe m and is provided along its whole length and at the pai*t of its face nearest 
the rotor c with a slot n or with a number of apertures. The crushed cane issuing 



from between the rollers a, 6 is broken up, scattered, or agitated by the spikes d 
and simultaneously the fragments are impregnated with the jetted macerating- 
agent which itself is also broken up and scattered by the rotor c. The pipe I may bo 
situated within a compartment in the structure j and formed with one or more outlets 
immediately adjacent the space between the top roller a and the rotor c, so that the 
crushed cane is subjected to the agent before, or alinost before, it comes under the 
action of the rotor c. In another arrangement. Fig. 4, the pipe I is arranged within 
a chamber q at the lower edge of the structure^’ in the region of the lower pcu't of the 
rotor c remote from the roller a, and the agent is directed through apertures upon 
the imderside of the crushed mass immediately it becomes subject to agitation. 
Fig. 5 shows an arrangement in which the agent is introduced above and below the 
rotor c. In Fig. 6 a rotor a is provided in connexion with the supply pipe m to 
impart an initial agitation to the agent prior to its delivery to the rotor c. The 
rotor 8 is housed in a compartment o of the structure j, the top being slotted at n 
to receive the agent from a pocket or well v into which the pipe m delivers, and the 
bottom being slotted at w for the discharge of the agent into the structure j. The 

^ Oopiet of •pootflcationt of patentt with their drawing can be obtained on applloation to the 
following— Kingdom : Patent Office, Salea BranoTi, 25, Southampton Bulldlngi, Ohanoerj 
Lane, London, W.O.f (price It. each). Abttraota of United Kingdom patentt marked in our Keview 
with a itar (*) are reptoduoed from the JUuatraUtd Official Journal (Patentth with the permittion of 
the Controller of H.M. Stationery Office, London. Bometlmet only the drawing or drawlngt are 
to reproduced. United Siatec: Oommittioner ot Patentt, Withln^n, D.O. (price 10 oentt eaoh). 
Pyanee : L'Imprimerie Nationale, 87. rue VieiUe, du Temple, Farit. Germany : Fatentamt, Berlin, 
Germany. 
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rotor c and the macerating-pipe I may be situated at a distance from the rollers 
and from eewjh other. Instead of a rotary agitator, a reciprocating or other kind 
of agitator may be used ; or it may consist of means for supplying compressed air 
or other fluid or liquid, or a solid medium under pressure and directing it upon the 
mass of crushed cane (Speciflcation 198,120 is referred tb^). 

CoLOTTB EsTiMATiNa Apfabatus. Tintometer, Ltd., and F. E. Lovibond, of The 
Friary, Salisbury. 263,924. October 3rd, 1926. For estimating the colour of a 
transparent or translucent substance with the aid of an apparatus, a reflector of 
predetermined colour and surface character is placed in front of the apparatus at a 
predetermined angle to the line of vision and is illuminated by an electric lamp of 
known illummating power and colour -value so placed that the illuminating rays are 
not reflected directly into the eye of the observer. — Beet Habvestebs. J. & F. 
Howard, Ltd., and A. B. S. Steinmetz, of Britannia Iron Works, Bedford. 263,963. 
October 14th, 1926. Beet and other root crops are lifted by a member Q having a 
share H, the member Q €«id the share being secured to a casting I at the bottom of a 




steel plate E attached to the machine beam A. A renewing knife is attached to 
the front of the plate E. being held in position by dowel pins E® or similar devices. 
The knife F is bolted at its upper end to the beam A and at its lower end to the casting 
/. The beam adjacent to the upper parts of the plate E and knife F is of T-section 
and its rearward extension forms one of the handles D, the other handle being secured 
to the beam by the bolts securing the plate E, 

UNITED STATES. 

Cane Cabs. Louis D. Gregg v Assignor to the Gregg Company, Ltd., of New York, 
U.S.A.). (A) 1,610,771. December 14th, 1926. (B) 1,610,772. Decern- 

ber 14th, 1926. 

(A) In order to carry the amount of cane required for their economical use, 
the older cars, with the three-foot (more or less) ends and sides ordinarily provided 
have been loaded high above the top of the superstructure, which could only be 
done by expensive hand labour. When the loading is done by mechanical derricks 
or other labour-saving devices, the ends and sides of the cars must be made about 
twice the usual height, or say six feet. This in itself renders unavailable the discharge 
door hinged on its lower side, since the height (or width) of the door does not permit 
it to swing down perpendicularly or far enough to be out of the way of the falling 
ccuie. Moreover, the increased pressure of the load, the cane instead of being hand- 
laid being in a more or less jumbled condition when dropped into the cars by the 
mechanical loaders, is too great for the side stakes supported only at their lower ends 
in stake -pockets, and hence it has been the practice to further support these taller 
stakes, at or near their upper ends, by a rigidly moimted horizontal rail. But, 
while cars equipped with stakes thus supported, and cars equipped with discharge 
doors pivoted at the top, can be unloaded by lifting the ccuio out from the top or by 
tipping the cars about thirty degrees to the side, the fixed rail for bracing the stakes 
or to which the swinging door is hinged renders impossible the use of either of the 
two forms of convenient mechanical rakes which have been developed for the purpose 
of raking the cane from the cars. With a view to remedying this defect, the inventor 


I See 1923, 499. 
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has here provided a discharge side or end closure having as its essential feature a 
separable or two-piece horizontal rail, the two sections of which are respectively 
hinged at their outer ends to the two walls of the car, to swing outwardly thereon, 
and when moved to closed position are releasably joined at their inner ends to form 
a rail capable of sustaining the outward thrust of the load. A single rail mounted 
near the top of the walls is ordinarily used to brace the upper ends of the usual 
stakes or frames, or of stiff steel plates, which, if desired, may be attached to its 
sections and which at their lower ends are secured to the side of the under-frame in 
releasing stake-pockets or by a locking bar or other equivalent means. In some cases, 
however, the vertical members of the closure may be omitted and, in place thereof, 
an addix/lonai ran or rails may be mo\mt)ed on the walls intermediate the t/op rail and 
the underframe. In either case, the closure when released and opened up leaves the 
entire side of the car clear above the underfreutne. 

(B) This second specification provides a practical closure which, while retaining 
the stedees and its fixed top rail support, will permit of the use of unloading rakes ; 
and to this end the invention consists, first, in extending the comer wall stakes on 
the discharge side or end of the car some 2J ft. or so above the rest of the super- 
structure so that the rail fixed thereon will be at such height above the top of the 
load as not to interfere with the introduction of the rake mechanism, and, second, 
in so supporting the stakes on the rail that on the release of their lower ends they may 
either be removed or moved or swung aside to clear the side of the car. 

Sepabation of Solids fbom Liquids. Walton C. Graham, Horace S. Rumsey, 
and Ashur U. Wetherbee (assignors to Gilchrist & Company). 1,602,014. 
October 6th, 1926. 

In typical prior apparatus, the movement of the deposited material and of the 
clear liquid is in opposite directions, resulting in stirring up the liquid to some 
extent and causing some of the finer particles, at least, to be restored into suspen- 
sion. An object of the present invention is to provide a parallel fiow of deposited 
matter and of the clear liquid, whefoby remixing of said solids and liquid is reduced 
to a minimum. An additional object is to provide operation through multiple 
stages of settling and drawing off the clear liquid wliich will increase the clarity 
of the final liquid, each stage maintaining equal efficacy, whereas with prior appara- 
tus such successive operations decrease the effectiveness of the separation. The 
equipment comprises a suitable tank having an outer wall 10 which Ls preferably 

of cylindrical form having a bottom 11 
which may be inclined to form a conical 
discharge with an outlet 12. The tank is 
closed by a top wall 13 having an auxiliary 
receptacle 14 (or a separate tank) con- 
stituting a reservoir for the fiuid containing 
gas, air, or other substances, such as solid 
particles in a finely divided state, which 
are to be separated. A suitable liquor head 
is maintained in this tank by means of 
a supply pipe 16 communicating with the 
reservoir 14. An overflow member 16 
is provided, whereby the scum may over- 
flow the top thereof and be drawn off 
through the discharge pipe 17. The 
tank is divided preferably into a plurality 
of vertically superimposed chambers by 
one or more transverse partitions 18 which 
are preferably in the form of substantially 
horizontal discs separated from the outer 
wall 10, so as to leave a clearance space 
down which the accumulated solid matter 
flows. Although the drawing shows equipment having a plurality of settling 
chambers and a common lower chamber for tl^e accumulated sediment) a single 
settling chamber is contemplated. At the periptieries of the circular shelves or 
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partitions 18 is a depending apron or flange 19 which is preferably slightly flared. 
With this arrangement each of the superimposed chambers is closed or shut off 
from the main body of the liquid except at the central inlet opening 20 and at the 
circumferential discharge clearance space near the bottom of the flanges 19. Suitable 
outlet pipes 21 are provided which communicate with the upper portion of each 
of the superimposed chambers and pass through the clearance space and the outer 
wall of the tank. Said pipes are provided with suitable valves 22, or other means 
of regulation. A rotatable shaft 23 passes through the tank and through the several 
openings 20 in the horizontal partitions, and has mounted on it a series of sweeps 
24. When the shaft is rotated by suitable means (not shown) the rotation of the 
sweeps advances the sediment in each chamber towards the periphery thereof, 
causing it to fall downwardly through the annulcu* clearance space between the 
outer wall 10 and the flanges 19. The lower chamber may be divided into an upper 
and a lower compartment by a transverse partition 25 having a small central opening 
26 large enough for the shaft only, b\it not large enough for any appreciable flow 
of liquid. Another sweep 27, preferably somewhat smaller than those previously 
described, is mounted on the shaft 23 above said partition. An additional sweep 
28 is mounted on said shaft at the bottom of the tank. As shown in Fig. 2, the 
sweeps are provided with means for advancing the sediment towards the discharge 
openings in each case. Such means may have the form shown in Fig. 2, consisting 
of blades of thin material 29 mounted at an angle with reference to the radial sup- 
porting arms, whereby rotation of the sweeps in the direction of the arrow will 
result in advancing the sediment to the periphery of the several transverse par- 
titions. The blades 30 on the lowermost sweep at the bottom of the tank are 
arranged in the reverse direction in order to aid the sediment in discharging into 
the central outlet 12. In the description of the operation which follows, the term 
“ fluid ” is applied to the material being treated and varies in different parts. The 
liquid is what is drawn off as a result of the operation, or is clarifier’. The sediment 
is that which settles to the bottom of the apparatus and the scum is the floating 
foreign material, including gas (air) which may be a part of the scum, or the gas 
may escape separately from the scum. A suitable head of fluid is maintamed in 
the tank and the sediment slowly settles to the bottom in each chamber, where- 
upon the slowly rotating sweeps push the deposited material towards the peri- 
pheries of the chambers causing said material to flow downwardly to the bottom 
compartment and to the outlet 12. The gases and floating material pass upwardly 
and are discharged through the auxiliary receptacle 14. The clearer liquid in each 
chamber will be found near the upper and outer peripheries thereof, as indicated 
in the drawing, and passes out through the various discharge pipes 21, which may 
be extended, if desired, to provide a plurality of radial outlets in each chamber. 
The downwardly extending flanges 19 provide an annular discharge chamber 
separate and distinct from the settling chambers, and thus prevent mingling of the 
sediment with the clear liquid as the sediment is flowing downwardly from the 
several compartments. It will be seen that the original fluid, which is turbid, 
is introduced at the centre of the compartmont and flows slowly and at a continually 
decreasing rate, more or less radially outward, as the solids are settling to the bottom 
of the compartment, the gases and floating material rising to the highest point 
of the chamber, which, in this case, is the central opening. However, as the solids 
are deposited they are continually being removed mechanically in the same direc- 
tion that the liquid is flowing ; that is outwardly, and the gases and floating mate rial 
are continuously passing out at the top. For this reason, there is less tendency 
to agitate the deposited material and cloud the liquid than in the prior practice 
in which there is a counter-flow of deposited material with reference to the clear 
liquid. Since the particles, which are the last to settle and therefore the easiest 
to be restored to suspension, are deposited at the points farthest removed from the 
inlet, at which point the velocity of flow of the clearer liquid is a minimum, they 
are the first to be discharged over the edge into a special receiving compartment 
at the bottom which is common to all of the separating chambers. In this manner 
fines once separated £ire not re-suspended to any appreciable extent while moving 
to the bottom of the receiving compartment. 
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Manttpactubb 07 A NiTBooBKous Febtiuzbb.^ Eric H. Richards and Henry B. 
Hutchinson (assignors to Adco, Ltd.» of Harpenden, Herts.). 1,619,679. 
March Ist, 1927. A process of manufebct'ure of an organic nitrogenous fertilizer 
comprises bringing together a fermentable carbonaceous substance etnd a substcm- 
tially water-insoluble hydrolysable compound of nitrogen, and maintaining these 
materials in contact in a highly hydrated state under aerobic conditions for a period 
of time sufficient to permit the ammonia assimilator organisms in the said caxbona- 
ceous substance to ferment the same and transform the initially applied nitrogen 
into new, water-insoluble, organic nitrogenous compounds in substantial quantity 
within the fermented mass. — Bebt Habvbstbb. Ervin J. Hammer and Orrln H. 
Hammer, of Miller City, Ohio, U.S.A. 1,620,019. March 8th, 1927. Claim is made for 
a beet harvester comprising a pair of finger wheels, movably moimted means support- 
ing the finger wheels in confronting positions, means to continuously rotate them 
in the same direction upon said supporting means to take hold of a beet and carry 
it to a point of discharge, and resilient means exerting pressure upon said supporting 
means urging the wheels toward each other so that various sizes of beets are gripped 
equally well. — Clarifying and Purifying Waste Waters. Andreas J. Ravnestad, 
of Fredriksstad, Norway. 1,619,036. March 1st, 1927. A process is described 
for the purpose of clarifying and purifying waters containing suspended organic, 
mineral or colloidal substances comprising the addition of an organic colloid and of a 
fiocculating agent for coagulating said colloid, and of a settling accelerator. — 
Treating Liquids with Decolorizing, Purifying, and Filtering Agents. 
Johan N. A. Sauer, of Amsterdam, Holland, 1,619,042. March let, 1927. An 
apparatus of the class described comprises a mixing vessel, a filter arranged above 
said vessel and communicating therewith, a collector located between the filter and 
the mixing vessel, a mixer in the said collector, a pump having a connexion to said 
collector, another connexion to the upper portion of the filter, and a third connexion 
to the mixing vessel.* — Revivifying Carbon. Arthur A. Backhaus, (assignor to the 
U.S. Industrial Alcohol Co., of Baltimore, U.S.A.). (A) 1,619,326. (B) 1,619,327. 
March 1st, 1927. (A) Claim is made for the process which comprises revivifying 

and activated carbon used in purifying ethylene by applying live steam accompanied 
by indirect heat and then a hot dry gas thereto, in such a manner as to remove 
impurities therefrom. (B) And for that for revivifying an absorbent material used 
in a purification process by applying live steam accompanied by indirect heat and 
then a hot dry gas thereto, in such a manner as to remove impurities therefrom. 
Hydrometer. John H. Peper (Assignor to Indiana Pipe Line Co., of Huntington, 
Ind., U.S.A.;. 1,607,912. November 23rd, 1926. A hydrometer is described in 

which the scale is adapted to be read at a definite distance above the surface of the 
liquid in which it is immersed, the scale of the instrument being preferably read at a 
horizontal indicator rigidly held at a corresponding distance above the surfaee of the 
liquid. The indicator is provided with a knife-edge against which an accurate 
reading of the scale on the hydrometer is culapted to be taken, at the same time 
permitting the hydrometer to move up and down with pi^tically no fri<!tion. — 
Furrowing Device for Cane Planting Machines. William Kassebeer, of Lihue, 
T.H. 1,606,799. November 16th, 1926. This specification relates to an attach- 
ment to cane planting machines, by means of which a relatively deep V-shaped 
furrow may be formed, this furrow being for the reception of cane seed at reguleurly 
spaced intervals. Actually the claim is for a furrow opener oompriBing a digging nose, 
moans rearward of the nose for forming a furrow having diverging walls, means for 
making the walls of said furrow compact, and means for forming a row of soil in the 
base of the furrow simultaneously with the forming of the furrow. 

A summary of the returns of 77 Cuban mills gave a yield of 96° sugar of 11*68 
with 7*16 galls. (U.S.) per bag ; the figures for the previous crop being 11*63 and 8*19. 
Cane ground in the two seasons was 41,923,540 and 45,505,811 tons, and the 
average daily grinding, 30 8,261 and 291,704 tons. 

*8ee also U.K. Patent, 1,471.979. 1924, 228; also U.K. Patent, 219,384, 7.5./., 1924,615. 

> See also U.K. Patent, 172,962 ; 7.S. J,, 1922, 273. 
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United 

States. 



fWilkit 4 Qray,J 



(Tong of a,S40 lbs.) 


1037. 

Tons. 

1036. 

Tons. 

TotAi Eeeeipti, January Ist to March 30th 


689,762 

908,053 

DeliTeries „ ,, 

• • • 

689,581 

831,668 

Meltingg by Refiners „ „ 

• • • • • • 

667,698 

782,000 

Exports of Refined ,, ,, 

Importers’ Stocks, March 30th .. .. 

Total Stocks, March 30th 

• • s • • c 

13,000 

116,643 

218,743 

1936. 

23,000 

86,151 

207,987 

1936. 



Total Consumption for twelve months .. 



6,671,336 

6,510,060 

Cuba. 



Statkmknt of Exports 

AND StoOKS 

OF Sugar, 


1925. 1926 

, AND 1927. 




1035. 

1936. 

1037. 

(Tons of 9,340 lbs.) 

Tons. 

Tons 

Tons. 

Exports 

940,585 

817,666 . 

. 549,401 

Stocks 

623,668 

684,263 . 

. 702,733 


1,664,243 

1,601,929 

1,262,134 

liocal OonsiimptioTi 

23,000 

23,000 , . 

18,000 

Receipts at Ports to February 28th 

... 1,687,243 

1,624,929 

1,270,184 

ITkeAMa, February 1927. 


J. Quma. — L. 

Mmjkr 

United Kingdom. 




Htathmrnt op Imports, Exports, ani> Consumption op Sugar for Three Months 


■NniNo March 31rt, 1926, 1926, and 1927. 




iBfPOR'ro. 




Exports (Foreign). 


1935. 

1926. 

1927. 



1925. 1926 

1927. 


Tons. 

Tons. 

Tons. 



Tons. Tons. 

Tons. 

Refined.. . 

. .. 173,023 

. . 159,320 

125,468 

Refined 

442 .. 456 

584 

Raw 

. . . 267,930 

. . 359,371 

260,372 

Raw... 


140 .. 698 

277 

Uolasies . 

. . . 37,526 

52,801 . . 

24,.33] 

Molasses 

139 . . 1,025 

104 


458,478 

571,492 

400,171 

1 


721 2,079 

966 







UOMK Consumption. 






1925. 

1926. 

1927. 






Tons. 

Tons. 

Tons. 

Refined 





184,701 

114,467 

139,853 

Refined (in Bond) in the United Kingdom 


170.163 

.. 210,42.3 

164,631 

Raw 





23,024 

40,666 

89,815 


Total of Sugar 



377,878 

365,656 

343,798 

Molasses 





1,431 

1,700 

1,497 

Molasses, 

manufactured (in Bond) in United Kingdom . 

15,268 

16,490 

21,057 






.394,577 

383,746 

866,853 

Stocks 

IN Bond ] 

[N THE Customs Warehouses or 

Entered to be Warehoused 



AT March 

31st, 1927. 








1925. 

1926. 

1927. 






Tons. 

Tons. 

Tons. 

Refined in Bond 




, 

37,500 

67,100 

68,560 

Foreign Refined .. . 




22,550 

.. 157,850 

86,200 

„ Unrefined.. 




125,700 

364,150 

170,660 






186,750 

489,100 

326,400 
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United Kingdom Monthly Sugar Report. 


Our last report was dated 8th March, 1927. 

• Since our last repoj*t sugar markets generally have had a serious setback. The 
accumulation of sugar at the Cuban ports, coupled with the bad trade demand and 
the Eastern disturbances have all had a decidedly weakening effect on the market. 

The London Terminal market has not been so active as recently, and regis- 
trations have not been in such large volume. Speculative interests seem to be 
veering round more from the old crop to the new crop position. Unrest in the 
East and the fear that in the approaching Budget a change may be made in the 
sugar duties, which might include some sort of preference to the British refiners, 
has caused the market to become unsettled, and prices have shown a marked decline. 
March fluctuated from 18s. to 16s. 10 Jd. to 17s. 4Jd. «md w€is Anally liquidated 
at this latter price. May moved from 18s. 6Jd. to 17a. 2id. to 17s. 9d. to 16s. lljd. 
to 17s. 6d. to 16s. 6d. to 16s. 7Jd. August was traded in from 18s. SJd. to 17s. 4Jd. 
to 17s. 10}d. to 17s. 2Jd. to 178. 9d. to 16s. 9d. to 17s. The fall of new crop has 
not been so severe. October moved from 16s. 9d. to 16s. to 16s. 3d. to 16s. 7Jd. to 
16s. lOJd. December sold from 16s. 3}d. to 168. 3id. to 16s. efd., whilst March 
on the new basis was traded in from 17s. lljd. to 17s. IJd. to 17s. 4Jd. The latest 
prices are. May 16s. 7id., August 168. lljd., October 168. 9{d., December ISs. 6d., 
March 178 4Jd. 

The demand for actual sugar has been most disappointing and the trade has 
been exceedingly poor. This is probably accounted for by the approaching Budget, 
coupled with the trouble in the East, which brings with it the fear that White Javas 
in big quantities may And their way to the West instead of being consumed out 
East. 

Ready Czecho Granulated has been scarce, but has sold from 18s. IJd. down 
to 17s. 6d. Dutch Granulated has been mom plentiful and sold down from ISs. 9d. 
to 17s. 6d., whilst 3d. per cwt. premium has been asked for May /August. American 
and Canadian Granulated c.i.f. sold from 19s. 7Jd. to 18s. 6d. White Javas have 
been offered down from 188. to 16s. 9d. c.i.f. for July shipment without much business 
being effected. Spot Granulated has fallen from 318. 74d. to 30s. 7Jd. duty paid. 

Home Grown has been diflfioult of sale and the price for Ely «md Ipswich was 
marked down to 308. 6d., at which level fair business was done. Other factories 
obtcuned 6d. to Is. per cwt. better prices. 

The British refiners on March 16th reduced their price for Cubes by Is. per 
cwt. and Granulated by 6d. per cwt. Since that date no change has been mctde. 
Their latest prices are, No. 1 Cubes 36s. 3d., London Granulated 328. 4Jd. 

The value of Raw sugar has fallen from 168. IJd. to 13s. lOJd. c.i.f. and a 
fair business has been done in between these prices, both to the British refiners 
and also to the Continent. The value of Cubans to-day is 14s. to 14s. IJd. 

In New York the demand has been disappointing and owing to the accumu- 
lation of sugar in Cuba weak markets have been experienced. Although Cuba 
has not pressed her sugar, Porto Ricos and Philippines have been selling freely. 
The market has declmed from 3J to 2J c.i.f. The Futures market has fallen about 
35 points. 

With regard to the sowings in Euroxie, Dr. Mikusoh has estimated an average 
increase of 8 per cent, whilst F. O. Light states that the average increase excluding 
Russia will be 10 per cent, and including Russia, 12 per cent. 

Stocks in Cuban ports have been rapidly increasing and stand to-day at 
1,310,347 tons against 1,193,167 tons last year, whilst the receipts to date 
are 2,408,816 tons against 2,517,127. The production to March 3lBt is estimated at 
3,562,000 tons against 3,496,000 tons in 1926. 

21, Mincing Lane, Ahthub B. Hodob, 

London, E.C. 3. S\}ffar Merchants and Brokers. 

April 9th. 1927. 
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Notes and Comments. 


Sir Edward Davson on Empire Development. 

Last February Sir Edward Davson, the well-known West Indian 
merchant and estate owner, was the guest of honour at a West Indian Club 
dinner in London, when suitable tribute was paid to him for his multifarious 
labours on behalf of the West Indies. Among his achievements we need 
only cite the founding of the Associated Chambers of Commerce of the West 
Indies. His gifts of statemanship have more recently been recognized by 
his appointment not long since as a member of the Empire Marketing Board, 
and also of the Grants Committee of that Board ; while he has the intention, 
we gather, of standing for Parliament when an opportunity occurs. 

In the course of acknowledging the toast in his honour. Sir Edward 
Davson discussed the outlook for our West Indian colonies, and enumerated 
a number of steps that had been taken by the Marketing Board to further 
the interests of various parts of oin* Empire. He emphasized that there 
were within the Empire enormous possibilities for development, only waiting 
to be served by the improved means of communication being perfected 
nowadays — steamship, wireless tel^raphy, and aviation. As regards 
aviation he ventured the forecast that within two yeeurs we should be able 
to reaoh Australia from England in ten days. 

As regards the work of the Empire Marketing Board, he mentioned > 
that it had two objects in view : (1) to bring home to the people of this 
country the need to buy Empire goods, and (2) to endeavour to stimulate 
the production overseas of what was required in this country. Amongst 
the methods adopted to achieve the second result was the granting to suitable 
objects of donations of money to carry out research and investigation, 
while the first object would be aided by means of a publicity campaign. 
Amongst the grants already made were those to Fruit Research stations, 
both at home and abroad, to the Imperial College at Trinidad, to a research 
station at Tanganyika in East Africa (whither Mr. Nowell had been sent 
as Director just after accepting the post of Director of the Department of 
Agriculture in British Guiana), to the Jamaica Producers’ Association. 
But he pointed out that more applicatioxis for such grants might be made 
by the West Indies ; whether grants were acceded to or not, they would 
not be given unless they were asked for. 
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In view of the faot that some 10 per cent, of the crops of the Empire 
are lost through insect pests, the Bureau of Entomology is receiving a grant 
to enable it to establish a station where would be bred parasites collected 
from all over the world, and any coimtiy suffering from an insect pest could 
then apply to the station for the requisite parasite. 

Sir Edwabd Davson touched on the subject of Trinidad College, and 
remarked that he felt that the West Indies generally were not making as 
much use of it as they might. To compete with the big scientific stations 
established in other coimtries it was necessary for the West Indies to con- 
centrate their energies and their funds on a co-operative support of the Trinidad 
establishment, much as had already been done in regard to Chambers of 
Commerce. The islands might also give more definite attention to the 
proposal to finance a Trade Commissioner service for the West Indies in 
London, so as to save the time lost in communicating from London with each 
or any of these colonies. 

Finally, he pointed out that the Empire Marketing Board was going 
to make great iise of the Imperial Institute in London as a means of carrying 
out resecu'ch in regard to various Colonial products. Their idea, in fact, 
was to create at the Institute a miniature but permanent “ Wembley ” 
exhibition of Empire production. 

The Outlook In British Quiana. 

In our March issue we referred to the fact that two Members of Parlia- 
ment had returned from a trip to British Guiana, whither they had gone 
at the request of the Government to investigate the economic resources 
of the Colony. Their report has now been issued as a Blue Book, and while 
it is mainly taken up with the question of administration and development 
and various suggestions for improving the local finances, references to the 
sugar industry, which more immediately concern our readers, exe not lacking. 

The long-established importance of the sugar industry in the welfare 
of this colony is shown by figures given. As far back as 1836 when the 
population was but 98,000, some 59,000 tons of sugar were exported of 
the value of £1,847,786, the percentage of sugar to all exports being no 
less than 84. In 1926 the figures are appreciably different : the population 
by now has risen to 304,000, the siigar exported that year amounted to 
97,000 tons, but was valued at only £1,551,745 ; and the percentage of 
sugar to all exports, while still the largest item, had fallen to 53. Out of 
139,543 acres under cultivation about 57,000 are devoted to sugar, rice 
and coconuts being the next two largest items. The Commissioners visited 
several of the most important sugar plantations and factories, and were 
struck by their efficiency. They discussed tl\© problem of the industry 
with the planters, and it was urged that a 20 years* stabilized preference 
is in every way desirable if the production is to be increcused to half a million 
tons annually. But the Commissioners point out that excessive dependence 
on sugcu* has always been a fundamental weakness of British Guiana, and 
that the colony needs more diversity of production. Efforts have, it is 
true, been made in the past by some of the sugcu* planters to grow and cul- 
tivate alternative crops to sugar — coconuts and rubber for instance — ^but 
these have had to be abandoned, usually on urgent representations from 
principals at home to cut down expenses when adverse market conditions 
were ruling for sugar. It is not surprising, however, that these crops have 
failed to prove attractive, since coconuts require ten years to arrive at 
-maturity and rubber trees five years. The Commissioners suggest another 
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alternative for the planters" consideration, viz., the cultivation of grotmd 
nuts, which might either be sown as a catch crop or as a rotation alternative 
to sugar cane. These nuts, which are of value for the oil they contain, 
would command a ready market in the United Kingdom similcu'ly to the 
West African nuts at present imported by our Home oil millers, and they 
are quickly grown. 

Touching on the question of Labour, the Report expresses the view 
that British Guiana is exceptionally suitable for Indian colonization, being 
in fact the natural Canada or Australia of British India. But the last ten- 
tative proposals of the Indian Government for encouraging emigration to 
South America would involve the Colony in an altogether excessive expendi- 
ture to settle the Indians on the land, this being about £76 per head ; and 
the Conunissioners think the Colony would be better advised to devote 
such reso\u*ces as are available to the encomagement of immigration from 
the West Indies, where, especially in Barbados and Jamaica, there is a 
surplus black population which at present seeks an outlet in Cuba, Panama 
and other foreign countries. Something has already been done by the 
Government to recruit labour in Barbados, but more extended effort is 
apparently needed. 

One or two incidental remarks the Report makes may be cited in con- 
clusion. The system of export duties in force in British Guiana is described 
as a vicious form of taxation and one that op)erates with particular hard- 
ship on the sugar industry. Then comment is made on the fact that no 
less than 871,000 lbs. of refined suear were imported during 1926, and tnis 
in a Colony whose main industry is sugar. One would have thought from 
this that there was ample scope for the production localK of a high-grade 
white sugar. Finally, one notes that the Commissioners are convinced 
that the difficulty with regard to population would settle itself if the coastal 
area could be made free from the danger of floods and drought, and the 
shortage of pure drinking water. 

Development in Jamaica. 

The Governor of Jamaica (Sir Edward Stubbs) on the occasion of 
opening the lewt session of the Jamaica Legislative Council took the oppor- 
tunity to survey the state of trade cmd industry in that island and spoke 
hopefully of the prospects of development. Dealing with the agriculture 
of that colony he stated that considering the drought in the early part of 
1926 most of the staple products had done well, with the exception of rum 
the exports of which fell from over 1,100,000 gallons in 1926 to less theu^ 
700,000 in 1926. Banetna exports reached a record figure, while grapefruit 
exports showed an increase of nearly 60 per cent, over 1926. Cocoa, ginger, 
sugar, logwood, and leaf tobacco also showed increases. The coconut indus- 
try was also developing greatly, the exports of nuts and copra in 1926, ex- 
pressed as nuts, showing an increase of over ten millions on the previous year. 
The essential needs of the island industries are : An increase in production, 
an improvement in transportation, and the finding of new markets. As 
regards the first need, much is hoped for from the irri^tion schemes in the 
way of developing districts hitherto retarded for lack of water. A programme 
of road improvement is under consideration, and the railways are faced with 
the necessity of renewing their permanent way on a heavier basis, so as to 
carry modem rolling stock. 

This summary of the Governor’s remarks, which is based on a report 
appearing in the West India Committee Circulcur, suggests that Jamaioa 
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has no intention of following the example of Cuba in concentrating on one 
agrictiltural industry. Sugar was only very incidentally mentioned in the 
Governor’s remarks, and while the introduction in course of time of irri- 
gation systems will probably throw open further tracts of country for cane 
cultivation, the present indications seem to be that no further marked expan- 
pansion of the sugar industry is contemplated, but that, instead, a good 
half dozen other agricultural products are to receive major attention. In 
view of the weather vageuies and the droughts to which this island seems 
subject, this scheme of varied agricultural pursuit is probably the most 
sound for the Jamaicans. 

Textbook Study and the Sugar Industry. 

A correspondent of the SoiUh African Sugar Journal, who recently com- 
mented on the backwardness of Cuba eus regards the scientific cultivation 
pf sugar cane, expressed the opinion that it was largely due to a lack of any 
systematic study of technical publications and books on the subject. He 
referred to the statement that the Java Sugar Experiment Stations had 
accumulated a library of 20,000 volumes which has proved to be of incal- 
culable benefit to the industry in that island. As contrasted with thisweus 
the meagre number of books he claimed to exist in the Cuban libraries, 
including those of the sugar mills. As a result he averred that Cuban pro- 
duction is still in the neighbourhood of about 2 tons sugar per acre, while 
Java has reached nearly 5 tons. The plaint often made in Cuba that Java 
accomplishes this owing to her cheap labour he dismisses with comparative 
contempt. To quote him on this point, “ the fact that the plantings of 
Java are not ratooned ; that her lands may remain dedicated to sugcur cane 
but 18 months consecutively ; that means of irrigating must be established 
for each planting, and then only partially availed of, due to insufficient 
water ; that fertilizers have to be intelligently employed to assist in assuring 
remunerative crops ; that the majority of known sugar cane diseases, para- 
sites, etc., are or have been present, have been or are being fought and con- 
quered ; that sugar cane absolutely refuses to grow profitably unless its 
care is under the most skilled and competent direction (that costs real effort 
and real money) ; that varieties (nature-made but man-directed) have played 
and are playing a very important part in keeping her in the industry (this 
is not the product of her cheap labour) ; that heavy taxes and rents increase 
her naturally heavy burden — ^these drawbacks and others of like nature 
which constitute the mighty odds against which she has built up and main- 
tains her industry are lost sight of, or are, perhaps most probably, not known, 
whereupon is made the bland remark that * Java competes with us due to 
her cheap labour.* ’* 

This is all very true, and emphasizes the fact that whatever cheap labour 
may have accomplished for Java at the start, it is scientific research and 
systematic study that have enabled her to maintain her ascendancy. And 
it is correspondingly true that those sugar industries of the world that are 
the most noted for their up-te-dateness are they who have made a practice 
of studying not only all that their own local industry had to teach them, 
but also all that was available in the shape of publications and pamphlets, 
issued from other quarters of the sugar world, including the standard text- 
books of Deebb, Geebugs and other well known writers. Unfortunately 
in some quarters textbooks are still looked on as very much of a luxury, 
and when sugar is not produced remuneratively owing to competition or 
over-production, the demand for technical information (which one would 
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have supposed was the more needed then to cope wi^h the competition) 
tends to fall off. Yet education should be the last thing to be starved when 
an industry passes through a spell of depression owing to poor selling prices, 
since where competition is close, those trcuned to more scientific methods 
of production are the least likely to go under in the struggle. 


The American Sugar Beet Crop. 

The final data of the American beet sugar campaign of 1926-27, based 
upon the detailed returns of all the sugar companies, show^ that the U.S. 
beet sugar production of the season just ended amoimted to 801,878 long 
tons (898,104 short tons), as compared with the 1925-26 output of 803,432 
long tons (899,844 short tons). The difference in the two crops was thus 
less than 2000 tons although the area planted to beets was some 31,000 
acres less than that of 1926. There were 79 factories at work ; 758,039 
acres were planted, of which 688,672 were harvested ; 7,282,426 short tons 
of roots were paid for, of which 6,793,361 tons were worked up ; the sugar 
produced amounted to 898,104 short tons, with an average sucrose per cent, 
of 14*96, average purity 83*86 ; the averc^e tonnage per acre was 10*58, 
and 264 lbs. sugar were obtained per ton of beets ; the average recovery 
per cent, was thus 13*22. Taking conditions for the coimtry as a whole, 
the year in question approached more nearly a normal or average one them 
did the two previous campaigns. The beet yield per acre was less than that 
in 1925 (when it was 11*40, the largest since 1913-14) but was notably above 
the average, having been exceeded only twice in the past ten years. As 
in all previous years, Colorado led all the States in acreage, connage of beets, 
and sugar production ; tons per acre averaged 13*88, but California was 
liighest in average recovery with no less than 18*40. 

New Sugar Duties in Japan. 

A revision of the sugar duties in Japan is in course of institution, affecting 
both the Consumption and the Customs taxes. These, as drawn up by the 
Japanese Government for the Imperial Diet to approve, are given in another 
page, reproduced from the Japan Stigar Trade Review, 

Oiu* contemporary states that the most important change in the revised 
laws is that the limitation has been widened up to the fourth class of foreign 
raws, that is up to 22 D.S. inclusive, and three of the previous groups, com- 
prising Nos. 11 to 15,'Nos. 16 to 18, and Nos. 19 to 21, have been consolidated, 
into one group. Thus all raw sugar above No. 11 D.S. and not exceeding 
No. 22 D.S. 18 to be taxed at the same rate of 3*95 yen per picul, instead of 
varying between 3*10 and 4*26 yen. In the consumption tax all rates are 
now reduced and there are fewer classes ; but whereas the tax on black sugar 
is reduced by 60 per cent., that on refined is reduced by but 8 per cent., 
a distinction which will not be to the liking of the refiners 'who aro naturally 
out to increase the consumption of the higher grades of sugar. 

The incidence of the new Customs duties protects Formoscm sugars 
slightly better than pre'viously, but the enlargement of the duty restrictions 
to No. 22 D.S. 'will now allow the producers of Cuban and Java raws -to offer 
their sugars to the Japanese refiners with every chance of ready acceptance. 
Our contemporary indeed opines that the result 'will be the importation of 
anything like half a million tons of Cuban raws into this Eastern market. 

A FacU about iSugar, 
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From the ** Sutler Cane,’* May, 1877. 

Tn the previoiis few issues of our predecessor there had been little of 
interest from the agricultural or technical point of view, most of the space 
having been devoted to reports on the sugar convention and to sugar politics 
generally. But in the number of this month fifty years ago there appeared 
some matter, which still seems of some interest to recall. An accoimt was 
given of experiments with Russell’s maceration process^ in Bemerara in the 
following words : “ On the Plantation Leonora, a second cane mill and 
macerator were added. The macerator consists of an endless band of brass 
cloth or net work, on which the megass from the first mill falls, and by 
which it is conducted to the second mill, being exposed during its passage 
to the action of exhaust steam from the cane engine, which it absorbs readily, 
and which has tb© effect of thoroughly searching all the cells of the megass, 
and melting any sugar remaining therein in the form of crystals. In addition 
to the exhaust steam, hot water from the condensation of juice-heaters or 
vacuum pans is also employed, and the two combined prepare the megass 

for a second crushing No inconvenience is experienced 

in mixing the juices from the two mills, and treating them together 
in the ordinary way, as if they were one . . . . ” Extravagant claims 
were made by the inventor for his process, and an increase in the amount 
of sugar packed of 34J per cent., compared with the previous season when 
dry crushing was indicated. In spite of such assertions, however, the process 
appears to have induced other plantations to experiment with maceration 
methods. 

Several patents were summarized. Robt. S. Fttzpatkick* des(Tibed 
mill rollers constructed with helical or spiral grooves round them, the grooves 
in one roller running in a reverse direction to those of the other. The cane 
was cut into short pieces the effect of this construction being to reduce the 
cane to a spongy pulp. Most of the other specifications related to refining 
processes. Abram Lyle* disclosed apparatus for moulding sugar in the 
form of tablets, this consisting of a drum, furnished with moulds on its 
periphery, revolving under a hopj)er containing loose sugar. Rollers ^ere 
arranged to compress the sugar in the grooves as the drum revolved, and on 
reaching a certain point a cam action force<l square j)i8tons through the 
bottom of the moulds, ejecting the compressed tablets. Hugh W. Walker* 
heui a clarification process for making ** clear bright syrup from residual 
sweet liquids ’’ by treatment with a solution of ap alkaline silicate or soluble 
phosphate, or a salt of aluminium, afterwards precii)itated in a state of 
minute division carrying the impurities with it, after which the liquid was 
treated with animal charcoal for the removal of colour. Albert FesC’a* 
invented a centrifugal machine, which had a series of loose rings separates 1 
by horizontal tables or discs, one above the other, arranged within the hollow 
cone or chamber of the machine. The spindle was supported by a fiexible 
bearing, the upper bearing being supported by radially arranged bolts linked 
to rubber bands. If the basket was overcharged, the rings being swung 
outward by the spindle in revolving, tended to counterbalance the tendenc 
of the overcharge portion of the basket to pull it in the opposite direction, 
thus maintaining the spindle upright. 

^ English Patent, 4004. « English Patent 3530. ’ English Patent, 3t)4S. « English Patent, 8520. 

American Patent, 746^. 
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An Expsbuobnt on Dbaxnaob by msans of Ptthps. B. D. Colon and 
J. E. BerrooaL Journal of the Department of AgricuUu/re of Porto 
Rico, Vol. 1 X 9 No, 4, October t 1925. Issued 1926” hul ovdy 
received in 1927.) 

This experiment at reclamation appears sufficiently interesting to be 
shortly described, although it is impossible to enter into the complicated 
scientific details given in the original. The experiment covered three dis- 
tinct fields, totalling 43*50 acres, on a sugar estate near the town of Barce- 
loneta in Porto Kico, these fields occupying an intermediate position between 
predominantly organic (marshy) soils on the one hand and predominantly 
mineral (elevated) soils on the other. They were covered by a network 
of ditches, which had gradually been enlarged through cleaning out ; and 
the water level oscillated with the rainfall and tide which had full access 
to them, while the outflows were never sufficient to drain them completely. 
When the tide coincided with the rains, the water level rose to the soil surface 
in the lowest places. 

Springs of water occurred at intervals, being more abimdant in the 
upper parts of the area. When dry, the soil showed a fine, white efflorescence 
on the surface, while the constant saturation of the soft subsoil caused it 
to be rifldled with large and small crab holes, visible at the sides of the ditches. 
When dug up, the subsoil was of a bluish grey colour, the canes were yellowish 
and had many dried leaves closely adhering to the stalks, and there was 
a very poor stand of widely separated plants ; it was impossible to mis- 
imderstand the fundamental cause of the low production, heavy annual 
replanting, and the shortness of the duration of the ratoons. Details are 
given of the production previous to the installation of the experiment, the 
average over the three plots for 12 years (plants and ratoons) being \mder 
16 tons of canes to the acre. This low yield was insufficient to cover the 
costs of production. 

A number of soil analyses were made and these are given in detail, 
together with those made by previous workers, and the figures axe exhaus- 
tively compared with the analyses of ordinary good cane soils in various 
countries. The result of this comparison was to show that there was no 
appreciable deficiency in useful constituents and, in fact, that the soils 
were rich in plant food and deserving of reclamation, if this was economically 
feasible. {Summing up, the authors consider the soil to be not a normal 
mineral one, as shown by the “ muck ” soil still apparent in places, similar 
to the marshes on the west, the low weight per cubic foot, the high moisture- 
holding capacity, the low figures for “ insoluble residue ” and “ silicates,^ 
and the high content of volatile matter, humus, and total nitrogen. 

The high percentage of lime gave hopes of improvement as soon as 
proper ventilation was secured. “ On the other hand, there were present 
dangerous amounts of salts, the concentration of which would increase 
with improved ventilation, unless the source of the salts was cut off, by pre- 
venting the tides from getting into the plot, emd the bad effects of evaporation 
were counteracted by the washing accomplished by Tainiall. There was, 
besides, one other hope of compensation in the constant flow of almost 
fresh water derived from the springs, which might at any time be used to 
advantage for their amelioration.” It was, accordingly decided to try as 
an experiment the exclusion of the tide waters, and the pumping out of the 
water from the springs, seepage and rainfall, using the least possible number 
of ditches to lower the cost of the pump installation. 

As a preliminary experiment, 4-5 acres on the higher ground were taken 
in hcmd. The deep and wide ditches were filled in, anh new shallow ones 
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opened up, and POJ 105 and, to a smaller extent. Striped Cheribon were 
planted on banks of two rows ecu^h. The pump did not affect the field until 
the crop was half grown, and the 3H[eld was 34 tons of cane to the acre. 
Encouraged by this result, the remaining 38J acres were taken in hand on 
“ gran cultutura.” The ditches were all filled in, excepting the one round 
the whole area and a specially wide canal 3-4 ft. deep on low land, which 
could be used to great advantage for collecting the water to be pumped. 
Although after filling the ditches the land was rather soft, it was found 
possible to plough and cross plough with bulls drawing a mouldboard plough, 
after which a tooth harrow and disc harrow were used. Furrows were then 
ploughed 6 ft. apart, and one row canes were planted in a furrow on the 
banks thus made ; and a new system of ditches was installed. POJ 105 
was then planted in continuous rows, in order to test the reported good 
results obtained with this cane. After a careful study of the duty of the 
pump, it was installed at the lower end of the canal mentioned above. The 
results were above expectation and, at the end of 14 months, 980 quintals 
of ccmes were reaped to the acre (about 60 tons). The paper concludes 
with a statement of costs. The full expense of the pump installation is 
given as $3,646*21, this to be paid off in five yeeurs. The 2000 odd tons 
of cane produced cost $2*72 per ton, or including amortization of the pump 
expenses, $3*07. 

The Mosaic Disease of the Sugae Cane and its Conteol in Jamaica, 

C. J. Hansford and P. W. Murray. Department of Agriculture. 

Jamaica. Microbiological Circular, No. 8, 1926. 

The title of this paper is somewhat misleading, in that it is of much 
more importance than is usually indicated by the descriptive word “ Circular.” 
It is, in fact, a concise compendium extending over some 40 pages on the 
Mosaic Disease in general, with addenda as affecting the Jamaica cane- 
fields ; and may be read with advantage by every planter who is troubled 
with this disease. It commences with an excellent summary on the disease 
itself, from its first discovery in Java, and dealing with a selected literature 
of 34 more important papers. Hansford, the writer, concludes with a 
list of measures which have been found of practical value, and which are 
clearly explained for the benefit of the local planters. The necessary pre- 
cautions in selecting the seed for planting, the limits within which roguing 
will be of advantage, the relative treatment of fields with slight and severe 
infection, and the final clearing up of the estates when necessary by uprooting 
the canes being grown and replanting with Uba for a term of years, are 
described in short paragraphs. For the latter purpose, the estates should 
first be divided into a number of large continuous sections, each of such^a 
size that it presents the maximum area which can be properly dug out and 
replanted in one season. For replanting, after treatment a special disease- 
free nursery should be instituted, and the various sections under Uba should 
be dealt with in the same order as before, always maintaining a continuous 
belt of Uba between any new fields and those still to be treated, and very 
carefully examining them from the start, and roguing them when necessary. 

The second paper, by Mttrray, details the field experiences in the 
control of mosaic in Jamaica, 1923-25. After giving the history of its first 
discovery in 1920, the conditions in each parish are described and tabulated 
after the surveys of 1920, 1923 and 1926. In 1920 it was found that the 
disease was present in almost every cane growing district, and that the 
infection was very severe in some places. The Government nursery at the 
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Hope Experiment Station, from which plant cane was being distributed, 
was also foimd to be severely infected. Wide publicity was given of the 
nature of the disease, the losses incurred and the current remedial measures. 
Early in 1923, the Department of Agriculture realized that the disease was 
steadily gaining ground on almost every estate in the island, and that the 
control measures were not being properly carried out. A second survey was 
therefore made, and meetings were held in various parts of the island. A 
law was passed enforcing treatment of diseased fields, and the growing of 
maize in the same fields as sugar cane was prohibited. Nurseries were 
established to provide tops of Uba cane and mosaic-free tops of the ordinary 
canes grown. Inspectors were appointed and the Superintendent of Agri- 
culture was placed in charge of the whole campaign. The results of this 
campaign are best judged by the tabulated statement of the conditions 
in the different parishes in 1923 and 1926 ; everywhere a considerable reduc- 
tion had been effected, and in most parishes the infection was below 1 per 
cent. In the three parishes where the infection still reaches 5 per cent., 
Uba was being planted. 

In reviewing the value of the different methods of control, roguing is 
given the first place ; but it is also pointed out that the efficiency of this 
practice depends very largely on the personal element, both of the manage- 
ment and of the laboimers. The Agricultural Department therefore ad- 
vocated payment by result, a system devised by a planter in Trelawney, 
and this was found to be highly effective in overcoming the difficulty. After 
the first three roguings had removed all cane plants with primary infection 
(handed down by the parents), it was foimd unnecessary to root up whole 
clumps, as it sufficed merely to cut out the individual canes attacked. For 
roguing to be effective, it was foimd that it should be frequent, at least once 
in ten days but preferably once a week. Where an infection of 10 per cent, 
was noted, it was found to be economic to allow the canes to mature and then 
mill them ; to dig the roots out, and then to allow the land to lie fallow for 
a short period, so as to permit of the very thorough removal of all remains 
of the cane plants on the field, before replanting. In one parish, the in- 
teresting fact emerged that c€ines planted in the autumn were much less 
liable to be attacked than when planted in the spring, and fall planting is 
now here the rule. A similar experience is reported from Cuba. 

As planting up the whole estate with Uba for a time is the final resort, 
it is fitting that a third paper should be devoted to a thorough study of the 
behaviour if this cane vaiiety in Jameuca, also written by Murray, the 
Superintendent of Agriculture. Uba was introduced into Jamaica in 1916, < 
and has rapidly extended, especially in poor lands, and, latterly, in connexion 
with the fight against mosaic. There were at the time of writing 6000 
acres planted, and this area was being considerably increased. Tliis paper 
is of considerable value, as it gives numerous details as to the local experience 
both in the field and factory ; and the results agree very well with the general 
opinion held of tliis class of cane. A series of letters from planters is printed 
at the end, giving their experiences with Uba, some for and some against, 
and very well summarizing its merits and demerits ; and there appears 
to be no great danger of many planters adopting the cane permanently 
if they can grow canes of a better class. The little or no cultivation required, 
the heavy yield under unfavourable conditions, and the freedom from disease 
are all in its favour ; while its fibrous nature, less juice, difficulty in har- 
vesting and milling are on the other side. The adoption of Uba as a crop 
cane will therefore be largely determined by the character of the soil and 
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climate, and the financial position and economics on each estate. A short 
note is added at the end of the Circulctr describing Streak Disease, which 
h€US( been contributed by H. H. Storey on request. 

Mosaic and Streak Diseases in India. Scientific Reports of the Agri- 
cultural Research Institute at Pusa, 1925-26 ; Report of the 
Mycologist. 

During the year, mosaic was found for the second time in the sugar 
cane plots at Pusa, the previous occasion having been in 1921. A compre- 
hensive search was accordingly made throughout the cane growing tracts 
all over the co^mtry. The disease was found in Bihar, the United Provinces, 
the Punjab, Madras, Bombay, Central Provinces and Burma ; and lists 
are given of the canes found to be attacked. These lists appear to be in all 
cases from Experimental Stations, excepting in Bihar where several estates 
are included. The infected varieties include tropical canes, Java crosses 
between these and North Indian canes, and Coimbatore seedlings of a some- 
what similar nature. Only one cane indigenous to India is mentioned, 
Hemja, the main native crop cane in Bihar. It is hardly likely that other 
Indian canes will not be added to the lists as the enquiry proceeds. 

Only leaf mottling has been observed, and the other secondary symptoms 
have not been noted. Particular attention was paid to the Coimbatore 
seedlings, many of which are affected, while many others have not as yet 
shown the characteristic markings. In these seedlings the infection usually 
appears to be slight, but Co 232 was noted as being fully infected in several 
places ; the figures given for others grown on a sufficient scale were : Co 250 
20 per cent., Co 287 15 per cent., and Co 210 and 213 5 per cent. Losses 
in Co 213 and 210, grown on a large scale were not apparent, and the infected 
canes did not appear to be smaller than the healthy ones ; those canes would 
thus seem to behave similarly to the Java crosses, i.e., as carriers, although 
infected to a much smaller extent. Mosaic was not foimd at all on the 
Co 214, as with many other Co seedlings but as the latter were only grown 
on small plots, the evidence is thus far merely negative. 

Ot the thick canes examined. Red Mauritius, Purple Mauritius, B 6308, 
Mauritius 16 and A 2 were always fully infected. Hemja was heavily 
infected throughout Bihar, usually very stunted and likely to give a light 
yield of canes. Comparative plots have been instituted to gauge the losses 
incurred in three varieties. Roguing has also been introduced, but results 
are not as yet available. Red Mauritius and several Co seedlings have 
shown the usual transmission of their characteristic mottlings on being 
cut up and planted. The disease has been transmitted by juice pricking 
in Co 213, and also from Red Mauritius to Co' 213. The latter experiment 
is specially interesting, in that the much more conspicuous markings of the 
Red Mauritius leaves have also been transferred to the Co 213 treated in 
this way ; this suggests a differentiation of virus in different kinds of cane. 

An assistant sent to the United Provinces and the Pimjab to search for 
mosaic observed certain Uba leaves with the characteristic markings of 
streak disease. Cuttings brought to Pusa and planted distinctly showed 
this disease. “ Over the whole surface of the leaf occurred numerous narrow, 
pale stripes runm’ng in the direction of the veins of the leaf. Each stripe 
was a quarter to half a millimetre in breadth and nearly uniform, while in 
length it varied from half a millimetre to a centimetre or more. They 
showed up most clearly in the newly expanded leaves.” 

A study of the insect vectors of mosaic disease in the sugar cane will 
presumably be taken up in due course in In&ia, but we find no reference to 
it in the present report. q \ 
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The WoHd'e Seger CoAsiittiption. 

The Increase to be expected during: the next Decade and the 
Capacity of the Different Countries to produce it. 

By RUDOLF S. OBOTKASS. 

(Continued inm page ItlSO 
Cane Suoab CJountribs. 

After the review of the world’s sugar beet territories given last month, 
the analysis of the sugar cane regions of the globe naturally follows : — 

Cuba , — ^The total superficial area of the island is 28,264,960 acres, 
three-quarters of it being land capable of cultivation. Mr. H. Rubino of 
the Miranda Sugar Co., representing the interests of the American sugar pro- 
ducers in Cuba at the hearing before the Senate Committee in Washington 
in 1921, made the statement that Icuid cax>able of bearing cane, owned or 
controlled only by the American interests, amounted at that time to 4,469,407 
acres. This enormous area is not yet all imder cultivation. The plantings in 
cane are estimated at 2J million acres, while, according to another estimate, it 
is supposed to be 3 J million acres with a sugar yield of 1 J tons^ to the acre. 
While the technical performance of the Cuban Centrals has been developed 
to high efficiency, the methods of cultivating cane are still capable of a lot of 
improvement, if we look at the rather moderate sugar yield per acre. As a 
comparison it may be stated here that the average sugar produced per acre 
in Germany had attained before the war to two tons (in one particular year 
even to 2*2 tons per acre) and this with a vegetative period of only six months 
against 12-16 months in Cuba. While in the adjacent region of Porto Rico 
great amounts of fertilizer are being used, Cuba is doing without it and thereby 
draining continuously her available soil nutrients. The capitalistic organi- 
zation of the Cuban sugar industry with its large holding of land permits of 
course a more ra})id introduction of fertilizing methods if once recognised as 
necessary, than would its introduction into territories where agriculture is 
not so subject to organization. The great stretches of still available lands, as 
well as the systematic application of fertilizers to augment the present com- 
paratively low yields, couiiled with better methods of cane cultivation, are 
factors which })ermit a further increase in production to a Still very large 
extent. When in the campaign of 1905-06 the output exceeded one million 
tons, most of the European experts were decidedly sceptical of any further rise. 
All possible arguments were brought foi^-^ard, such as lack of labour on account 
of the sjiarse population, competition from other crops, and lack of capital 
owing to too high rates of interest. In 1905, Paasche, a German investigator 
of reputation, considered any increase to 5 or 6 million tons as fantastic. 
Ziegler, in Austria, took the same stand even as late as 1914. Julius Wolf 
was the only authority in Europe who, relying on reports from foreign sources 
such as from the American Consul Steinhart in Havana, opjiosed the pre- 
vailing opinion in European sugar circles, and considered the Steinhart 
estimates of 6 to 6 million tons as perfectly reasonable. He also recognized 
the beginning of the supremacy of cane sugar production over beet sugar. 
The changing point in the superiority of beet sugar was not the world war a.s 
was generally supposed, but the Brussels Convention of 1902. But to revert 
to Cuba. Against the prevailing opinion in 1905 and 1906, the Cuban 
output passed the 6-millioii ton mark in 1924-26 after it had already nearly 
doubled before the war. Again, the folloTsdng campaign achieved nearly the 
sa me figur e. This tremendous increase in production bega n to create alarm 
^ Tous in this article are metric (3304 lbs.) unless otlierw|^ stated. 
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even in Cuban circles and a dangerous depression of the sugar market loomed 
on the horizon. The Cuban government thereupon decided to take measures 
of control and passed an Act, enabling the President to fix every year a quota 
permitted to be produced by the Cuban sugar mills. This regulation came 
into force this year, as is known, and the output was fixed at 4,500,000 tons. 
This Act need not be considered as a retarding mecisure in the development 
of the island’s sugar industry, but is solely destined to regulate its development 
according to the prevailing market conditions. In consideration of the 
situation in Cuba above outlined a further increase of 3 million tons for the 
coming decade is quite feasible. 

British India , — The area in sugar cane for several years past has varied 
from 2^ to nearly 3 million acres. About 200,000 acres are planted with sugar 
palms. The total production of sugar has averaged something over 3 million 
tons with the low per acre production of 1 to tons. By far the larger part 
Qf this is not sugar in the Western sense, but a product called gur polarizing 
between 70° and 80°. The British Government as well as private interests 
have made great efforts to improve the technical efficiency of the many little 
old-fashioned mills as well as the cultivation of the plant. The results, 
though, have been rather discouraging, due to the ultra-conservative behaviour 
of the rural population. In the near future no particularly large progress can 
be expected in India. Some 600,000 tons more is, therefore, an appropriate 
quantity to be reckoned with, despite the enormous possibilities. But this 
addition will not infiuence the sugar market but simply be absorbed at home. 

Java . — According to the figures for 1926 of Guselman and Stbyn the 
total plantings in cane were 440,000 acres ( 1922, 396,000 acres), which produced 
a record sugar yield of 5*02 tons per acre in 1926-26. The apparently higher 
yields obtained in Hawaii are due to a 20-24 months’ growing season, with raw 
sugar produced, whereas in Java 12- 16 months is the rule and two-thirds of the 
product being white sugar. The cultivation of sugar cane, as well as the 
manufacture of sugar, has here been developed to a high degree of perfection. 
Particularly has the selection of resistant, heavy -yielding, strains of pane made 
rapid progress. In 1914-16 1,400,000 tons of sugar were made, in 1924-26 as 
much as 2,300,000 tons, with an estimated 2 millions for the last campaign. 
Nevertheless, further progress cannot be maintained at that rate. On the 
technical side there is not much left to improve. Besides a possible increase 
in plantings, other chances for improvement seem to lie in that further 
selection of disease resisting varieties which is well under way. Therefore 
an increase of 600,000 tons above last year’s figure seems to be the maximiun 
likely until 1936-37. 

Brazil . — This is a countiy of the size of the U.S.A. which has attained 
to fourth position amongst the cane growing regioiiS. Production before the 
war ran around 200,000 tons, and has risen to an estimated 800,000 tons accord- 
ing to Lambotns figures for 1926-27. The country has 160 mills operated by 
steam power and a coimtless number of small wooden roller mills. The Brazilian 
industry could with the high sucrose content of its cane raise its sugar out- 
put considerably by merely improving the technical extraction methods. But 
the agricultural possibilities are practically unlimited. The tropical climate, 
abundant rainfall, the rich alluvial soil, the great river system coupled with 
enormous stretches of land adapted to growing cane will make Brazil at some 
later day the sugar box of the world. But before this happens a lot of water 
will have run down the Amazon. The big capital needed to open up these 
lands to cultivation must come from outside, as must the human material for 
colonization. To-day the leading American sugar capitalists are more interest- 
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ed in the West Indies and the Pacific islands which from their situation and 
the nature of the American sugar tarifi offer more of an inducement to the 
investor. But, for the time being, in Brazil 600,000 tons may be counted upon 
as the minimum extra output. 

Philippines , — ^In 1910 205,000 acres were planted to cane and in last 
year’s figures from 660,000 to 600,000 acres were reached. The output of sugar 
and panocka (a product similar to the Indian gur) moimted from 160,000 to 
681,000 tons in 1924-26 and is estimated at 626,000 tons for the current crop 
of 1926-27. Apart from occasional droughts and cyclones the openings for 
this agriculture are very extensive. To-day the sugar industry of the countiy 
enjoys the protective tariff of the United States, and would find a wide market 
in the Far East for its sugar if the political situation were to improve. Under 
these conditions an extra production of 300,000 tons may be assumed. 

Hawaii , — ^Upon this peculiar group of islands in the Pacific Ocean, 
belonging to the U.S.A., cane cultivation and sugar manufacture have 
developed to the highest point of efficiency in all tropical countries, Java 
excepted. Here are united the most favourable agricultural conditions such 
as rich soil, rainfall, irrigation systems, unlimited vegetative period, with 
tariff protection, waterways, capital, and the enterprising pioneer work of 
the white North American. The name of Kjlaus Spbeckels, bom in the 
province of Hanover, Germany, is linked for ever with the laying of the foim- 
dation of the present industry. In spite of the sceptical views expressed by 
ZmjJER in 1920, the output has risen from 500,000 tons to nearly 800,000, 
while the acreage devoted to cane has remained constant at about 240,000 
since 1914. The actually harvested area is only one half of the total, due to 
the growing i)eriod lasting about two years. About half of the territory has 
sufficient rainfall, while on the other the cane is grown under irrigation. The 
average sugar produced per acre is 6*75 metric tons, but calculated on the 
harvested acreage only. The average yield for that haK of the region which 
resorts to irrigation has been as much as 7 tons. These extraordinary 
figures have been obtained imder a most highly developed system of cultiva- 
tion, nearly two years’ vegetative period, the extensive use of fertilizers, 
selected cane varieties, systematic moasmes against plant diseases, and with 
machinery, chemical control, and an operating staff of highest efficiency. 
Here, according to human calculation, all possibilities for a further increase 
must be considered as exhausted. 

Japan and Formosa , — Besides four beet sugar factories upon the island 
of Hokkaido, Japan has a cane area of 80,000 acres. In 1896 Japan took over 
the island of Formosa from China. Under Japanese infiuence the sugar 
industry became modernized and achieved a most rapid development. The 
plantings rose from 61,000 acres in 1904-05 with variations up to 661,000 in 
1921-22. The production of raw sugar in Japan and Formosa during this 
period rose from 120,000 tons to nearly 600,000 for 1925-26, while 630,000 tons 
are estimated for 1926-27. An increased output to 700,000 tons can be looked 
for only by bettering the present low yields per acre and always providing 
the pohtioal situation in the Far East does not take a turn for the worse. 

HasH and San Domingo , — ^This island, divided into two temtories, was 
the centre of the world’s sugar production in the 18th century, ufitil the great 
tidal wave of the French Revolution reached the island and completely annihi- 
lated its social and economic structum. Then the cane sugcur industry 
disappeared for the time being. In 1906 the United States took over the con- 
trol of the finances in San Domingo. Sugar production at that time was as low 
as 55,000 tons. The island, which is about two-thirds the size of Cuba, is 
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eimilar to it also in respect of soil conditions. The inSuence of North American 
capital has been quite stimulating upon the output of the industry, which has 
passed 350,000 tons for the two last campaigns. The future chances can be 
considered as extraordinarily favourable, a further increase of 300,000 tons 
under the benevolent supervision of the Americans being quite likely. 

Porto Rico , — Since 1916, plantings in Porto Bico have risen somewhat, 
from 203,000 acres to about 240,000. Production from 448,600 tons to 
690,000 tons for 1924-25 with an estimated 660,000 tons for the ciurent 
campaign. The last few years plantings have been quite constant. The 
imports of fertilizer are heavy, amoimting in 1925-26 to 3 million dollars in 
value. Cane cultivation has attained a higher degree of perfection than in 
the neighbouring island of Cuba. The acreage planted to cane amounts 
now to about 40 per cent, of the total cultivated area, and if no additional 
irrigation projects are launched in the South (a not too likely contingency) 
any particular increase above 600,000 tons cannot be looked for. 

Australia and Fiji Islands , — ^The cane area harvested in Australia stood 
until 1919-20 around a figure of 100,000 acres, with a production showing 
strong variations in the cane yields of 129,000 to 325,900 tons of sugar. The 
plantings have since been increased and reached in 1923-24 176,000 acres. 
The sugar production in the following year came up to 528,000 tons, but the 
estimates for the current fiscal year are only 390,000 tons. Due to Australian 
legislative restrictions only white men are employed in the sugar industry, 
which makes labour an expensive item in the cost of producing sugar. Only 
a small strip along the coast of Queensland and some stretches in New South 
Wales are adapted to cane cultivation. On account of the high cost of pro- 
duction, the output of the country could only be developed under great diffi- 
culties above the maximum production of 1925-26. Also the high per capita 
consumption of 120 lbs. has about reached its satmation point, and is covered 
entirely from home production. Similar is the case of the Fiji islands. 

Argentina , — The output in Argentina has seen many ups and downs on 
account of the uncertain climate. As far back as 1914-15 336,000 tons 
were manufactured in a season, but low levels of 100,000 tons and below have 
also been reached. The last crop amounted to 486,000 tons .... but does 
not merit its apparent importance owing to the hitherto fiuctuating develop- 
ment. At present some interest is being shown in the attempts to grow sugcu* 
beets, which for Argentina as well as for her neighbour, Uruguay, may some 
day become of vital importance. The cane sugar industry, developed under 
a protective tariff, is not expected to top the high mark mentioned above, as 
the home consumption is already provided for. 

Peru , — ^With the total absence of rcunfall along the cane growing coastal 
regions, irrigation is necessarily practised. The even climate permits a 
vegetative period of about two years as in the Hawaiian islands. Cane 
cultivation has been developed to a high degree with the use of large amounts 
of fertilizer available from the nearby guano and nitrate deposits. The mil ls 
are modem and efficient. Since 1914-15 production has risen from 176,000 
tons to 350,000 tons in 1920-21 and has since kept at figures from 250 to 320,000 
tons. The total cane area in 1924 amounted to 140,000 acres of which 70,000 
aeres were harvested. As production totalled 310,000 tons in that same year, 
a yield per acre of neeu*ly 4J tons is obtained. For any further extension of 
the cane plantings xiew irrigation systems wUl have to be built. Suitable 
territories are still available to a certain extent. A development of production 
up to 450,000 tons can then be counted upon. 
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Mexico^ Central America — After the succession of revolutions following- 
the overthrow of the Diaz regime, the Mexican production dropped from 

150.000 tons to 40,000 tons in 1917-18. Then the recovery started. Recently 
the present Government has taken a more favourable attitude towards the 
former disowned cane planters, and this should be of further beneficial influence 
upon the recovery. The present output is estimated at 176,000 tons for 
1926-27. With all absence of internal strife 300,000 tons ought to be attained 
considering the great all roimd possibilities. The same may be said of the 
other Central American Republics. Since 1921-22 these regions have shown 
an appreciable increeise. The output rose from 20,000 tons in 1919 and 1920’ 
to an estimated quantity of 140,000 tons for the last campaign. The growing 
influence of the t^nited States is a favourable economic factor and a further 
increase of 100,000 tons is a reasonable possibility. 

MaurtHua. South Africa, Egypt . — ^There has not been any particular 
change in the growth of the industry in Mauritius and Eg 3 q>t during the last 
ten years, and there is no reason to expect one in the near future. On the 
other hand, the progress made in Natal since 1914 is worthy of attention. 
The output rose from 91»000 tons to an estimated 220,000 for the campaign 
of 1926-27. A further increase of about 100,000 tons can be safely estimated. 

Production in Portuguese East Africa does not seem capable of much 
progress, to judge from its past record. 

The French colonies of Reunion, Martinique and Guadeloupe have for a 
long time been constant in their production and are expected to remain so. 

China — ^According to the meagre statistical reports available, the 
southern part of the Empire produces a quantity exceeding 300,000 tons* 
The unsettled conditions of the country do not however permit any estimate 
to be made at present. 

British West Indies and British Guiana . — ^The most important of the 
British West Indian possessions are Jamaica, Barbados and Trinidad. For 
many years production has been quite constant with figures between 100 and 

200.000 tons. The cane plantings as given by the British Trade Commissioner 
cover 146,000 acres. The production of Demerara (British Guiana) keeps also 
constant with about 100,000 tons, but is being checked through the prohibitive 
measures, passed by the East Indian Government, against the emigration 
of coolie contract labour. Since even the world war has not been able ta 
stimulate the sugar industry of these regions, there is no particular reason 
to expect at present any noticeable progress for the next decade. 

Louisiana . — ^This territory belonged not so long ago to the great sugar 
producing regions of the globe. Despite the favourable influence of the 
Great War on the cane sugar industries, the decline of that in Louisiana has 
assumed the proportions of a collapse. The pre-war figures of 300,000 tons 
and more have never since been repeated ; the output has dropped frequently 
to 100,000 tons and lately even much below this figure. The financial 
situation of the industry is desperate. The Government has started trials 
with sugar beets as a possible remedy. General crop failures, mosaic disease, 
etc., are the arguments advanced to explain the decline. The real reasons 
lie much deeper ; imdoubtedly the wasteful methods followed in agriculture^ 
especially soil treatment, are greatly responsible for the present state of 
affairs. If the Federal or State Government decides to give a helping hand 
financially, to save the great amount of capital invested, and succeeds in 
reorganizing the obsolete agricultural methods, it might be possible to attain 
once more a production of 200,000 tons. But without some such energetic 
measures, no improvement can be expected. 
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Vmezutla and Ecuador , — ^In these two States, and in several other South 
American Republics, exists a small sugcur industry. How far this will be capable 
of development depends upon the influx of foreign capital, which so far is not 
in sight for any such purposes. 

Addbkda, 

Bussia . — ^The exact flgures for the acreage (harvested) for 1918 and 1914 
are 707,645 and 785,522 ha. ; the planted acreage for 1914 attained the 
record flgure of 845,626 ha. Sugar production from the harvests in 1910 and 
1911 brought the record flgures by slightly exceeding 2 million tons in both 
years. 

CzechO’Slovakia , — The sugar production in Austria-Hungary from the 
high 1912 acreage of 448,000 ha. brought a maximum flgure of 1,901,616 tons, 
of which according recent oflicial information 820,000 ha. were laying within 
the boimdaries of the present republic with an estimated production of 
1,450,000 tons 

Conclusion. 

The total sums of the estimated future potential flgures of production 
for the individual sugar beet and sugar cane growing countries show for 
beet sugar an increase of about 4 millions, and for cane sugar one of about 
6 million tons, as shares in the estimated possible increase of 10 million tons 
in the world’s sugar production, making a round 34 million tons for 1936-37. As 
shown above, this 10 million ton increase can be obtained without great exer- 
tion. 

While the present ratio of production between beet and cane sugar stands 
as 1 to 2, the proportion in the increase will be more like 2 to 3, thus bettering 
somewhat the position of beet sugar. 

Besides the countries reviewed here. Southern Siberia and the provinces 
of Shantung, Shansi, Honan, South Chili, and Manchuria in China, as well sis 
possibly Korea^ possess vast territories of land suitable for sugar beet culture, 
while Mesopotamia, and parts of Africa, as well as many of the great islands 
between the Malacca Straits and Australia, have great tracts of land suitable 
for cane growing. But for the period discussed in this paper, they cannot be 
oonsidered. 

The possibility of influencing the world’s sugar output through new tech- 
niccd improvements is rather limited. Of vital importance there would only 
be the solution of the problem of harvesting machines for both beet and cane 
fields, as well as the development of a practical process for the desugarization 
of cane molasses. 

But it is necessary to repeat that these estimates for the coming decade, 
comprising in detail the entire world’s sugar industry, probably undertaken 
for the first time, are potential flgures only, and that all the other adventitious 
factors, such as political complications, bounties, and duties, weather 
conditions, and natural catastrophes, cannot be calculated in advance as to 
their possible influence. Nevertheless, what has been given above should 
serve its purpose of outlining the possibilities offering themselves in the coming 
tussle between beet and cane sugars, and should reveal those quarters from 
which the strongest competition is to be expected, and so allow the necessary 
preparations to be made to meet it. 

The Sugar Section of the British Empire Producers* Oiganization has been 
formed into a federation, with the object of offering a united front to the highly- 
crganized competition of American and Continental producers and refiners. 
jiew fedeiation represents the entire sugar producing industry of the Empire. 
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The Lahaina (Otaheite) Cane. 

Br KOBL DXXRB. 

The International Sugar Journal in its issue of last December^ quoting 
from Mi. H. P. Aobs’s article on the Boot complex of the Lahaina (Otaheite) 
cane gives some historical account of the wanderings of this cane. To this 
article some notes on its presence in India may usefully be added here. 

In 1827 this cane was introduced into India from Mauritius by Captain 
Sleibmak. At this time Sleeman was a subaltern in the service of the 
Honourable East India Company and from extant references he would appear 
to have engaged in sugar production, being apparently interested in a plan- 
tation near Jubbulpore. The great part of his career in India was spent 
in political service and he is remembered as that officer to whom the suppres- 
sion of Thuggee is due ; he died in 1867 on the voyage home shortly after 
having been awarded the K.C.B. The cane Sleeman introduced has become 
extraordinarily widely distributed in India, and the present writer has met 
with it in Hyderabad (Scinde), Lahore, Gwalior, Cawnpore and Lucknow. 
T^eax all these cities, it is grown as an eating vegetable imder intensive 
market garden conditions or, to use the American expression, ** truck 
farming.” 

From India proper this cane was brought to Burma in 1840, and it still 
remains under extensive cultivation there where it is known as Toungoo 
Yellow and Zewaddia, two localities where the cultivation of sugar cane 
for Gur manufacture has some extension. But it is on the North-West 
Frontier that this cane has received its greatest extension in India and 
tinder conditions which would be predicted as impossible for a variety of 
this type. In the I&abul Valley in the vicinity of Pesha war, in latitude 
34®N and at an elevation of 1 100 ft., it is the principal cane grown, and the 
total production of Gur from this locality amounts to about 30,000 tons 
.annually ; and it is fdso grown in Swat and in Kohat. The conditions here 
are peculiar and include a fertile soil, and an intensely hot and dry summer 
with the temperature rising to 126® F. in the hot weather. Combined with 
this is an ample supply of irrigation from the Kabul and Swat Rivers and 
the presence of a virile population who are all skilful cultivators and irri- 
gators of many generations of experience. In Peshawar and elsewhere 
in India, there occurs, mixed with this cane, and of somewhat similar habit, 
another “ Paunda ” cane. Generally these two canes are not differentiated 
but are referred to conjointly as “ Paunda.” Both these are distinct from 
the cane grown in the Nira Valley and elsewhere in Bombay under the name 
Pimdhya, the Mahratta dialect form of Paimda, cmd which itself is a noble > 
cane of excellent habit and characteristics. 

In addition to the localities quoted in the article referred to, Brazil 
Argentina, Spain, the Philippines and Java should be included as places 
where this cane has been a standard and valuable variety. 

As Agee has pointed out, the history of this cane has been generally 
a period of great success followed eventually by a gradual decline in pro- 
duction, culminating in a fulminant outbreak of disease, as exemplffied in 
Mauritius, the West Indies and British Guiana, in various parts of India, 
in Hawaii, in Brazil, €md possibly elsewhere if records were available to ma k e 
the statement. In older days ** degenerescence ” due to continued asexual 
propagation was the theory put forward to account for this sudden failure. 
That this theory is unsound is evident when it is remembered that this cane 
was giving its beat results in Hawaii when it had already degenerated ” 
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in the West Indies, Mauritius, and elsewhere. All this cultivation must 
have been asexual descendants of the original stool and may thus be considered 
in a sense to have been the same individual. Writing as an ignorant layxnan, 
it would appear to the writer that the cause of the degenerescence wcus the 
gradual infection of the stock and of the soil with pathogenic organisms, 
which, in time, developed towards this particular variety strains of specific 
virulence, resulting in the fulminant outbreaks of disease already referred 
to above. After the absence from a district of this variety for a number 
of years, the specificity of these strains may have diminished and on re- 
introduction the variety’s success may reasonably be anticipated. Presuming, 
as seems established, that the varieties Otaheite and Louzier are identical, 
this is what has obtained in the past in Mauritius, the Otadieite as Louzier 
being re-introduced about 1870, 20 years after the epidemic which attacked 
the Jaune de Otaheite. 

While the writer has ever supported the extension of cane breeding 
work, he thinks it would be a mist^e to altogether abandon a cane of such 
a distinguished record, and he believes that in those areas where it has done 
so well in the past, it would be well worth while to try out this variety again, 
using a disease-free and selected stock, on lands which have been occupied 
by other crops or other varieties of cane for a number of j^^ears. 


The 1926-27 British Beet Sugar Campaign. 

Results of the Anglo- Scottish Qroup. 

Below we give a tabulation of the results achieved last campaign by the 
factories in the United Kingdom of the Anglo-Scottish beet sugar group, 
as supplied to us by the Corporation. 

The genercd conditions of the beet fields during the season in question 
were on the whole good, except for the abnormal quantity of “ bolters,” due 
no doubt to the late groimd frost experienced in the Spring. Farmers now 
are taking greater care in the preparation of their land at this time than was 
the case even two years ago, but much closer attention is still necessary when 
the ” gapping out ” and singling work is undertaken to ensure a far better 
percentage of stand and no blank spaces in the fields. The farmers can grow 
excellent quality roots, which if anything are on the large size in some dis- 
tricts. The average yield per acre from the whole of the crops under review 
was approximately 9 tons, with a minimum of 3 tons and a maximum of 
20 tons. The deliveries showed a much better tail& and were freer from 
obstacles than formerly. 

Data oovebino the 1926-27 Camfaion. 

(Weight in Long Tons). 

Average Sugar Tounage of White Molassea 

CoDtent of Clean Beets Sugar Yield 


Factory. Beets. Purchased. Bagged. Per cent. 

Colwick 17-3 .• 84111 .. 12672 .. 3-8 

(inoludes Molasses 
Desuizairisation Plant) 

Kidderminster 17-8 .. 54,832 .. 7666 .. 3*9 

Spalding 16*6 .. 60,911 .. 6369 .. 4f0 

York 17*6 .. 64,703 7263 .. 3*6 

Felstead 17*8 33,072 . . 4409 . . 3-6 

Cupar 17 1 .. 22,226 .. 2622 ... 3-3 
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A.C. versus D.C. for Variable Speed Electrical 
Mill Drives. 

B7 l. b. whitakbb. 

Mr. W. P. Abkndroth, A.T.E.E., has given' a very interesting contri- 
bution to the important question as to which t 3 rpe of variable speed electrical 
drive would prove the most suitable for driving cane mills. To judge by 
his concluding remarks it may be imagined that the D.C. drive has already 
been applied for this purpose, and if this be so it would be highly instructive 
to obtain some information of its actual performance regarding the high effi- 
ciency, adaptability and flexibility that is claimed for it, also giving due regard 
to the first cost of such an installation as compared with an alternating one. 

Mr. Abendroth tells us that the D.C. drive has been developed because 
there are no alternating current motors suitable for variable speed driving 
of cane mills, and if this were so it would certainly be a very cogent argument 
in favour of it. 

He agrees that variable speed may be obtcuned by the use of A.C. motors^ 
but cites the older systems only, i.e., secondcury rheostatic control and 
frequency variation, the first being admittedly inefficient and the second 
unsatisfactory, as it splits up the factory supply into a number of isolated 
systems of varying frequencies ; besides which, it will not give individual 
mill speed variation. 

The most applicable form of A.C. variable speed motor, the “single field*^ 
cascade type, he is evidently not familiar with, as in mentioning it he refers to 
the ordinary cascsMle application consisting of two separate motors which 
must be in some way mechanically connected with each other. 

In the “ single field ” motor, which is of comparatively recent develop- 
ment and embodies some important British patents, these two motors are in 
effect incorporated within one frame by means of a special system of winding, 
the fimction of which was indicated in a previous communication. This 
machine being a self-contained unit is not dependent for its operation on any 
other motor in any way, either electrically or mechanically, so each mill 
coupled to it could be driven quite independently of the others. Such 
motors can be used for any drive where variable speed is required, and a 
typical example of this type in a drive analogous to that of a cane mill may 
be found in a French steel works, where one of these “ single field *’ motors 
drives a rolling mill at speeds varying between 247 and 367 r.p.m. The B.H.P. 
exerted is 465 at low speed and 700 at top speed, the corresponding power 
factors being 79 and 91 respectively and the efficiency 90 and 93 per cent.<t 
respectively. 

It should further be noted that this development of the cascade system 
results in a motor similar to a wound rotor induction motor and consequently 
avoids the expense of the D.C. commutato|r and has the advantage over it that 
it can run in ordinary mill house conditions without having to be enclosed, 
as a direct-current motor would have to be to avoid commutator trouble. 

The writer is able to state that a scheme had been .formulated to apply 
this type of motor to a csme mill at present driven by ordinary induction 
motors, but the matter had to be shelved owing to the recent depressed con- 
ditions in matters pertaining to sugar. There is little doubt however that 
such a drive will sooner or later be adopted, when it is to be hoped that full 
partioulars of its operation and cost will also be available for comparison with 
other methods. With this form of A.C. drive in view it certainly would appear 

1927, pages 82-84. 
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that the necessity for the use of direct current must be made more apparent 
before a factory’s electrical supply is cut up into twp systems. 

From Mr. Abbndboth’s remarks about geared turbines, it would appear 
that he also agrees that the direct coupled D.C. turbo-generator would prove 
unsatisfactory, and here again the D.C. drive must be fully justihed before 
factory owners are asked to abandon the comparatively cheap and simple 
direct-coupled high speed turbo-alternator in favour of the more expensive 
and probably less efficiently geared unit, which would be more expensive on 
account of the extra cost of the gear and that of the larger slow speed D.C. 
generator, the most expensive paxt of which is the commutator. The extra 
losses due to the gear would be about 3 per cent, with the best self -generated 
type. 

Referring to the question of one prime mover driving several different 
forms of generators, this is, of course, nothing new, such machmes having 
been used for special puiposes for the last twenty years at least ; and while 
the driving of the house auxilicuy generator and exciters, etc., by one turbine 
may be quite satisfactory in a New York power-house, where these units are 
doubtless covered by spares and form but a subsidiary part of the whole 
plant, the position in a sugar factory is very different, and the suggestion that 
the entire plant from the cane \mloaders to the bagging machines should be 
dependent on one large prime mover would not, it may be imagined, be r^ard- 
ed with equanimity by any Factory manager responsible for the uninterrup- 
ted running of his plant during the period of the campaign ; and even if he 
were in favour of the electrical drive in regard to its application to the various 
units in the factory, he would surely rather re-adopt the old individual 
steam drives than t^e such a risk of a complete breakdown. 

If we are to look for reliability of power generating plants we should turn 
to municipal undertakings where we invariably find as standard practice 
the provision of a reasonable number of separate power units as is necessary 
to economically deal with load vcuiations, together with one or more sets 
kept as a stand-by in case of breakdowns. 

As an alternative to using one prime mover, there is no necessity to run 
a multiplicity of units at varying loads and frequencies, for, provided 
A.C. current is used throughout the factory, the generating units can be of 
the same size and interchangeable, and run in synchronism, therefore at the 
same frequency ; and this gives complete flexibility and adequate insurance 
against breakdown, as one spare set would cover the possible failure of any 
one unit. 

With regard to the necessity of running turbines at their most efficient 
output, the proper selection of units to take care of such load variation as 
exists when one or more trains of mills are not grinding, or during boiling 
off periods, will ensure this better than will one large turbine running at full 
load only when every motor in the plant is turning ; but this question of tur- 
bine efficiency loses much of its point so long as turbines requiring around 
50 lbs. of steam per K. W. hour are being installed in order to supply sufficient 
exhaust steam for the fcictory’s thermal needs. If turbine steam consumption 
figures are to be improved a radical change in the type of machine at present 
commonly used must be made. 

My suggestion regarding the use of a motor generator has evidently 
been misunderstood, as its main object was to provide direct current without 
resorting to the mixing of the Power House generation systems and always 
assuming that the installation of D.C. mill motors is really a necessity. This 
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special type of converter was mentioned on account of its simplicity and ease 
of operation, but if efficiencies are the prime factor there is nothing to prevent 
the installation of a rotary converter, or, if a system is needed having a maxi- 
mum of efficiency with a minimiun of attention, a mercury arc rectifier could 
be used. These lately developed appliances are thoroughly proved and have 
been in use for some years supplying direct current to the Paris undergroimd 
railways ; and as regards efficiency of working, a 500 K.W. 3-phaso rectifier 
at 460 volts, 60 cycles, operates at an efficiency of 94 per cent. 

The question of power factor improvement was introduced to show 
how a motor generator (or rotary converter) might be used to help in improv- 
ing the general efficiency of the system should the power factor of the plcmt 
require correction, and also always assuming that the provision of direct 
current for the mill motors is necessary. 

It would be very useful to have reports from engineers and others opera- 
ting electrically -driven factories, of what the power factor of their plant is ; 
for although a properly designed motor with a minimum air gap and using ball 
bearings should give the power factors Mr. Abendboth mentions when work- 
mg on full load, it will generally be found that with the type of motors usually 
employed in sugar factories, and the necessity of installing ample size 
machines to take care of the gross overloads so often met with in sugar work, 
the power factor of the system is more often found to vary between 60 and 
80 per cent. 

A modem electrical ly-driven sugar factory, of which the writer has 
first hand knowledge and recently completely equipped by one of the foremost 
electrical firms in the United States, has an overall power factor of 76 per cent., 
while another cmd older plant, originally stecun-driven but now electrified 
with the exception of the mills, has a power factor as low as 65 ; and both 
of these could with profit be corrected. 

As touching the methods of power factor correction, Mr. Abendboth 
says he knows of two only, which he describes as Rotary and Static Con- 
densers. These two principles are applied by many methods, but there is 
yet another which Mr. Abendboth did not mention, that of Phase advancing, 
which can be effected by rotary or vibratory apparatus — this last principle 
being used largely in Europe, and like the others applied by many different 
methods. 

With regard to the cost of cables, it should hardly be necesseuy to point 
out that comparison of cost can only equitably be made at the same load and 
voltage, so why give direct current the quite arbitrary advantage of operating 
at 600 volts against an A.C. system at 440 ? If high voltages are to be usfed 
alternating current is eminently adapted to obtain these by the cheap, safe 
and universal method of step-up transformers or by direct generation. 
This question of cable cost is indeed a small matter, but if, as Mr. Abendboth 
demonstrates, the cost of A.C. and D.C. systems is about the same, one is 
permitted to speculate as to why such a trifling matter has ever been brought 
forward as an additional argument in favour of the D.C. drive. 

All enquirers should be grateful for Mr. Abendboth's article and the 
various points he brings up, and it is to be hoped that others will come forw€U*d 
with their views and experiences, so that more light may be thrown on this 
interesting and important subject. 1 can heartily endorse Mr. Abendboth’s 
remarks concerning the advantages of the electrical drive, and to his list 
would like to add the decreased cost of running and maintenance charges due 
to such matters as small quantity of lubricants required, and immunity 
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from serious breakages due to the closely adjustid>le protection devices of the 
electrical control gear, which dissipates in the harmless opening of a circuit 
breaker any dangerous strains that in steam-driven plants would result in 
serious damage of the mechanism ; and again the prevention of accidents to 
life and limb by the quick stoppage of the whole or any part of the plant from 
any point. 

In conclusion, it would certainly seem that these preliminary diacussians 
have at least shown that a considerable amount of careful enquiry is needed 
before a scheme of sugar factory electrification can be evolved, which, in 
addition to meeting the need of individual mill speed variation, has sufficient 
good points to enable it to be designated as a standard for this class of work. 


The Efficiency of Admixture of Maceration. 

By 8. B FBOK. 

In Vol. V of this Journal^ Noei, Dberr presented an article on “The 
Coefficient of Admixture of Maceration Water ** which included the following 
Statement of the importance of the subject : 

“ In the control of the various schemes devised for extracting sugar from the 
cane by means of the addition of water and known as maceration, imbibition, or 
saturation, the most important factor is the determination of the degree of admixture 
of the added water with the residual juice in the megass.’’ 

The author then presented two formulae by which this may be measured. 
In the same volume E. E. Habtmank suggested a difierent method of arriving 
at this figure.* In Vol. 11 , Pbinsen Gebbligs and E. Rose® gave a formula 
with the same purpose in view and which was simpler in application. 

No one of these formulae has been generally adopted as a routine in mill 
control. They are applicable only to the consideration of the efficiency of 
added water and not to that of returned juice or compound maceration. 
In a long train of mills, even in tandems of four mills, this point is also impor- 
tant, although not to the same extent as obtains in the last mill. The 
formulae are correct only providing the bagasse per cent cane entering the 
mill imder examination is the same €is that leaving it ; i.e., the fibre per cent, 
bagasse must be the same in both instances. The calculations are based on 
sucrose determinations, but it is well recognised that imder conditions of 
dry crushing tests the sucrose contents of the successive juices drops very 
decidedly, whereas the density suffers only a small ai;id gradual decrease. 

In Vol. XXI of this Journal, an abstract of work done by Dr. R. S. Nobris 
on this subject is reported.* He determined the Brix of juices coming from 
the front and discharge rollers of a mill and by their ratio obtaining a meetsure 
of the efficiency of admixture of the applied maceration. In a tcmdem of four 
mills, the ratio was the highest at the fourth, and lowest at the second mill, 
due, as explained by the author in his original article (Planters' Record^ 
Volume XX) to the increasing density of the maceration juices. The method 
is simple of application and gives valuable information, but as stated by the 
author does not give the actual extent of the admixture. 

The problem of the economfc limit of m€U3eration has been frequently 
discussed, the opinions of different writers varying very considerably. 
A general conclusion is that maceration may be carried to the point 

’ 1908, page 85. • iwa., page 177. • 1900, page 187. 

^ 1919, page 485. 
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where further additions of water require the use of extra fuel ; and this 
is further complicated by considerations of the relative values of sugar 
and fuel. Various ingenious contrivances have been introduced for the pur- 
pose of improving the penetration and absorption of added water into the 
bagasse blanket. The criterion of the success of such apparatus has been the 
composition of the final bagasse or the figure for extraction. This must of 
course always be the basis of ultimate judgment, but it would certainly be of 
interest and probably of value to know to what extent each unit of a tandem 
is contributing to the final outcome. Dry crushing tests have been introduced 
as an attempt to ascertain what each unit of a tandem is doing, but are faulty 
in that they do not represent actual milling conditions. The efficiency of the 
admixture of the returned juices or added water may be the determining 
factor in the quality of the work. It is approximately correct to state that 
the addition of 40 per cent, on cane of water to a mill with a 50 per cent, 
admixture at this and preceding mills will give about the same extraction 
figures as the addition of 30 per cent, water with 70 per cent, admixture 
throughout the train ; and in the former case there is 33 per cent, more water 
to be evaporated than in the latter. 

Definition of Degree of Admixtxjrb. 

A complete admixture of maceration with the residual juice of a bagasse 
blanket is never achieved in practice. The nearest approach to perfection is 
obtained where macerating baths are placed between milling imits. The 
percentage of admixture or penetration is a function of the condition of the 
bagasse, the length of time during which the added maceration is in contact 
with the bagasse before expression, and the method or conditions of applying 
the maceration. Under the best of conditions the expressed juice will be 
found to be of a lower density than the corresponding residual juice. When 
water is applied to a bagasse blanket there are probably resulting all conditions 
ranging from over-saturation through normal euid down to no water absorp- 
tion in various strata of the blanket. During travel through the rollers there 
is a more or less equalizing action, whereby the bagasse issuing is of a fairly 
constant composition as regards moisture, etc. (There are of course usually 
irregularities in the blanket due to imeven feed, roller inequalities, etc., which 
need not be considered in this connexion.) It therefore results that one portion 
of the bagasse entering the mill is far more saturated than others, and will 
give up its diluted juice readily. A further portion of the undiluted juice 
from bagasse not reached by the maceration may be expressed due to heavier 
mill pressure or differences in mill setting. The total expressed juice is th^ 
sum of these and intermediate conditions. There is not necessarily a complete 
diffusion of the dilutant into the residual juice even in the over-saturated 
portions. 

Admixture is a fimction of so many different conditions such as quality 
of preparation of the cane, disintegration of fibre by the rolls, proportion of 
pith and rind fibre, and time of contact of maceration liquor and bagasse 
before reaching the expressing rolls, that it is difficult of exact definition. It 
is suggested that the degree of admixture of applied maceration may be defined 
€U3 that portion of the added maceration which tlieoretically mixes completely 
with the residual juice in the bagasse. The balance of the maceration is 
presumed to join the resulting expressed juice in the juice pans without having 
come in contact with the bagasse. An example will show that such a definition 
is applicable to operating conditions. Assume 100 parts of bagasse of 6 per 
cent, sucrose, 50 per cent, fibre, and 50 j>er cent, residual juice, this juice 
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thi 3 S containing 12 per cent, sucrose. To this is added 100 parts of water, of 
which 70 parts admix completely with the juice. The resulting dilute juice 
then will contain 5 per cent, sucrose ; this is also the sucrose per cent, of the 
residual juice after the bagasse is expressed. If this issues again with 60 per 
cent, fibre, there will be expressed 70 parts of juice containing at 5 per cent. 
3*6 parts of sucrose. This will be diluted in the juice pans with the remaining 
30 parts of water, giving a total expressed juice of 3*6 per cent, sucrose. 
The relation between the sucrose per cent, of this juice and that of the residual 
juice is as 3*6 to 5*0, or the admixture is, by the Pbinsen Geebugs and Rose 
formula, 70 per cent. This is the same proportion as of the division of the 
water assumed. Percentages of Brix could be used instead of sucrose. 

If this definition is accepted, and applied to Brix rather than to sucrose, 
there is possible a fairly accurate method of determining the efficiency of 
admixture imder the varying conditions of milling, applicable to returned 
juice as well as water maceration, and not influenced by varying composition 
as regards fibre of bagasse from successive mills. 

Development op Formula. 

Assuming a nine-roller mill of three imits, with water applied between 
the second and third mills, and the expressed juice from this mill returned 
as maceration between the first and second mills, the following determina- 
tions are to be made : — 

1. Samples of the total juice from the second and third mills analysed 
for Brix. 

2. Samples of bagasse from each mill determined for fibre and Brix of 
residual juice. In the cases of the second and third mills, these samples must 
be taken before the succeeding maceration is applied, but must represent 
bagasse from a mill before which maceration has been applied. The Brix of 
thisTesidual juice is taken as being the same as the Brix of the residual juice 
entering this mill and also the Brix of the juice expressed at this miU. 

3. Fibre per cent. Cane. From this is ascertained the bagasse per cent, 
cane for each mill by the usual calculation, and from Bagasse per cent Cane 
minus Fibre per cent. Cane the figure “ Juice in Bagasse per cent. Cane ’’ 
which is used in the formula presented. 

Let A, C, and JS7= Juice in Bagasse per cent. Cane leaving the 1st, 2nd and 
3rd mills respectively. Then A and O = J uice in Bagasse per cent. Cane before 
maceration entering the 2nd and 3rd mills respectively, and E= Juice in 
Final Bagasse per cent. Cane. 

Let B = Difference between Bagasse per cent. Cepe entering a mill and 
Final Bagasse per cent. Cane. In this case it is equivalent to A — E, 

D s= Difference between Bagasse per cent. Ctoe leaving a mill and Final 
Bagasse per cent. Cane, or in this instance C — E, 

B = Brix of Residual Juice entering 2nd Mill, or as determined, the Brix 
of the residual juice in the 2nd mill bagasse before water is applied. 

J Brix of Total Juice at this mill. 

M » Brix of Maceration, which will be the Brix of the total juice at the 
drd mill. 

By juice expressed is to be understood that actually expressed from the 
bagasse reaching the mill with the residual juice of constant composition ; 
that is, with a perfect admixture of a portion of the appUed maceration. By 
total juice is meant this juice plus the excess maceration. R of course will 
be always greater than J, and J greater than M, 
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Let W Water applied per cent. Cane. 

Total Juice from 3rd Mill, or Maceration before 2nd Mill =s W + O — Ep 
or "W -f* 

Total Juice from 2nd Mill = (W + C — E) + {A — C) = W + A — E, 
or W + B, 

Of the maceration IF + D, let K parts admix perfectly with the residual 
juice entering mill, and P parts go to juice pan. 

Then : W + D ^ K + P. 

Total Juice from 2nd Mill = W + B = W + B + D — D ; or, from 
above, B — D -f -K 4* P, and B — D + K + P= W-{‘B. 

Juice expressed at 2nd Mill = ^ 4 JfiC — C. From C — E == D, and 
A — P = P is obtained A — C = B — D, 


Substituting : Juice expressed at 2nd Mill = P — D + K, It follows 
that : 

Expressed Juice 4 Excess Maceration = Total Juice 
(B^D + K) + P == W + B 

Multiplying each by the respective Brix : 

P(P — D-\-K)-{-MP = J (W-\~B). And solving for Pfrom JRC=TF4-D — P : 
(R—J)(W-^B) 

P = ~ ^ , Divide by (W 4 the total maceration applied : 

(B — M) 

P (R — J) {W 4 B) 

W4 (R — M){W + D) 

P 

As is the proportion of maceration not absorbed, then 


W + D 

( P 

100 X (1 ' 


) 


= 100 X (1 


(R—J) (W 4 B) 
(R — M) (W 4 D) 


rquals Efficiency 


(W 4 D) 

of Admixture of Applied Maceration. 

The only figure not always obtainable is the Water added per cent, 
cane. Where this water is weighed or measured there is of course the figure 
W at once available. Where as in most instances this is not done, the figure 
for the day can be used, calculated in the usual manner ; or the following 
formula can be taken : 

Per 100 cane, Parts Brix entering 3rd Mill = Juice in Bagetsse per cent, 
cane leaving 2nd Mill (C) X Brix of this Juice (R) or OP. 

Per 100 Cane, Parts Brix leaving 3rd Mill = Juice in Final Bagasse per 
cent. Cane (E) x Brix of this Juice (P^), plus Total Juice of 3rd Mill (04 W — E) 
X Brix of this Juice (Af), or OP = M{0 4 W — E) 4 ER\ from which : 

C (R — M) — E(R^ — M) 


W (Water per cent. Cane) 


M 


General Observations. 

The formula for €bdmixture applies to any mill, whether the train be of 
three or more units, providing always that all juice expressed at one mill is 
used for maceration on a preceding mill, as in usual factory procedure, and 
all the water added is applied at the mill preceding the last unit. 

It applies to the admixture of the water before the lost mill, in which 
case both M and D become zero. 

It can be more easily applied on a polarization basis, since the determina- 
tion of Brix of residual juice in a bcgasse is not easy of performance ; but the 
results will probably be not as accurate &a when Brix is the basis. 

Finally, it must be impressed that all bagasse samples must represent 
the product of normal operations of the grinding plant, with all maceration 
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both of water and juices being normally applied, such operations beixig stopped 
when necessary only long enough to withdraw a correct bagasse sample. 


Example. 


An example of an actual test on a nine-roller mill is appended, in which 
close study will reveal probable faulty conditions of sampling, but which 
illustrates the application of the formula. 


Crusher Juice. 

First MUl. 

Second Mill. 

Third MUl. 

Brix Total Juice 

18-20 . . 

18-00 

5-50 . . 

2*10 

Polarization Juice 

. 15-80 . . 

14-80 

4-45 . . 

1-48 

Bagasse Polarization 

11-99 .. 

7-51 

3*47 . . 

1*60 

„ Moisture 

66-30 . . 

48-80 

. . 45-00 . . 

42*10 

„ Fibre 

20-75 . . 

42-30 

. . 50-50 . . 

55-70 

Odloulated : — 

Bagasse, Total Solids (Brix)... 

12-95 . . 

8-90 

4*50 . . 

2*20 

Brix Residual Juice 

16*34 . . 

15-43 

9-09 . . 

4*96 

Bctgasse per cent. Cane (Cane 
12 per cent. Fibre) .... 

57-69 . . 

28-37 

. . 23-76 . . 

21*54 


Calculation fob Watbb Adobd 

Pbb Cent. 

Cank. 


On Brix. 

On Polarization. 

B 

9-09 

7*01 

Ri 

4*97 

3*61 

M 

2-10 

1-48 

c 

11-76 

9-54 

26-10 

11*76 

9*54 

30-21 

B 

Water per cent. Cane 


Admixtubb. 

Second MiU. Third MiU. 

, , A.— ^ 

On Brix. On Pol'n On BHx On Porn. 


B 9-09 

J 6-60 

M 2-10 

W 26-10 

B 6-83 

D 2-22 


Per cent. Admixture . . 40-28 



7*01 . . 

4*97 . . 

3-61 


4-45 .. 

2*10 . . 

1-48 


1-48 . . 

0-00 .. 

0-00 


30-20 . . 

26*10 . . 

30*20 


6-83 . . 

2-22 . . 

2*22 


2-22 . . 

0-00 . . 

0-00 


47-12 .. 

37-34 . . 

36*66 


Dr. C. Obsasoli, of Arpino, Italy, heui patented a process of utilizing molasses 
as fertilizer by diluting to 32 to 36° Brix and absorbing this solution in kieselgubr 
or diatomaoeouB earth. A nanular, friable powder, not unlike superphosphate in 
appearance, is thus obtained. Porous silica obtained as a by-product when leuoite 
is decompoMd by hydrochloric acid by the Blanc process, may also be used as an 
absorbent, in which case the product will contain : 1-1 per cent, of nitrogen, 4-42 
of potash, 0*35 of phosphoric cujid (as and more than 20 per cent, of organic 

matter, which latter is claimed to have more or leas the same action as stable manure. 
This new fertilizer is name Kaliuzoto,’* and is being extensively advertised in the 
Italian agricultural and chemical papers. 

Eykok and Lane’s method for the volumetric determination of reducing 
sugars, ' using methylene blue as internal indicator, after having been tried out 
at the H.S.P.A. Experiment Station on juices, is pronoimced as giving results 
which are more copsistent than generally are foimd by gravimetric methods, besides 
demanding much less time. But some preparations sold as methylene blue are 
unsatisfactory, and Schulte No. 659 is considered a satisfactory sh^e for use for 
the pu^ose. When excessive frothing occurs, it interferes with the end-point, 
increCMong therefore the danger of ba^-oxidation, but this may be prevent^ by 
rubbing a very small quantity of vaseline inside the neck of the flask, this melting, 

and running down into the polling liquid during titration. 

* » IJSJ., 1923, 148, 806 ; 1924 . 107 ; 1926 , 882 ; EwmOan 8um PUmten* Record, 1986 , 80 , 461 ^. 
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(A) CD«coifB Dtrarr. 


GmoiAi Tabih. 


(Units) 

_ .A. 

Former Bates New 

of Duty. 

Bates. 


yen. 

yen. 

100 kin 

2-50 

. . 2-60 

*p 

. . 8-10 \ 

. . 3-96 

>» 

. . 3-36 > 

. . 4-26 t 

up to No 
22 Dutch 

>» 

Standard. 

»p 

. . 4-66 

. . 6-30 


. . 7-40 

. . 7-40 

» 

1-30 

. . 1-30 

P9 

. . 2-60 

.. 2-60 

Pf 

.. 13-66 

.. 13-66 

» 

. . 7-20 

. . 7-20 

including 

receptaoiM 



*» 

.. 32-00 

.. 32-00 

pp 

.. 17-60 

.. 17-60 

»» 

.. 13-30 

.. 13-30 

*> 

. . 7-90 

. . 7-90 


Siigaf : 

1. Under No. 11 D.S 100 kin 

2. pp No. 16 pp 

3* pp No. 18 pp 

4. pp No. 21 pp 

6. Otiier 

Bck^ oendy sugar, cube sugar, loaf sugar, and 

similar sugar 

Molasses : 

1. Containing not more than 60 per cent by 

weight of sugar calculated as cane sugar 

2. Other 

Grape sugar, malt sugar and ** Ame *’ 

Honey - 

Confectioneries and ceOres 

Jams, fruit jellies, and the like 

Biscuits (not sugared) 

Macaroni, vermicelli, and the like 

Fruit-juices and syrups ; 

1. Fruit-jmees (sugared) and syrups 

A. In bottle or tin „ 

including 
receptacles 

B. Other „ 

2. Other „ 

including 
receptacles 

(B ) Consumption Tax. 

Sugar, molasses and syrups taken delivery of from the factories, Custom-houseS 
or bond^ warehouse, for the purpose of being consumed in the Empire, the following 
consumption tax shall be imposed : — 

1. Sugckr : 

Class I. Sugar under No. 11 D.S. : 

A. Black sugar in cask 100 kin 

B. Shiroshitato in cask 

C. Other. 

Class II. Sugar under No. 16 D.S 

M ni. „ No. 18 „ 

M IV. „ No. 21 

„ V. Sugar at or above No. 21 D.S. 

„ VI. Kock candy sugar, cube sugar, 
loaf sugar, and similcu* sugar. . 

2. Molasses : 

Class I. Molasses produced in making rook 
cemdy sugar : 

A. Containing not more than 70 per cent. 

by weight of sugeur calculate as cane 
sugar p, . . 3*00 

B. Other 


16-30 

10- 70 

11 - 00 


10- 70 

11 - 00 


(Units). 

Former Bates 

New 


of Tax. 

Bates. 


yen. 

yen. 

100 kin 

. . 2-00 . . 

1-00 

pp 

. . 2-60 . . 

2-00 

»» 

. . 3*00 . . 

2-50 

»» 

.. 5-00) 

. . 7-00 J • • 

6-00 

»» 

. . 8-00 . . 

7-36 

(under 

No. 22) 

»> 

. . 9-00 . . 

8-35 

(above 

1 No. 22) 

pp 

.. 10-00 .. 

10-00 


Beckoning at 
the lauo of 
yen 9*00 per 
100 kin of 
■agar con- 
tuned. cal- 
oulated as 
cane sugar. 


. . 3-00 

Beckoning at 
the ratio of 
yen 8*85 per 
100 kin of 
sugar con- 
tained. cal- 
culatea as 
cane sugar. 


Class n. Other molasses : 

A. Containing not more than 60 per cent. 

by weight of sugar calculate as cane 

sugar 100 kin . . 2-00 . . 1-00 

B. Other 3-00 . , 2-60 

3. Syrups „ S-00 •• 7*36 
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Examination of Boneblack.' 

By H- I. XMOWLBS. 

AUauUo Sugar Beflnexlaa, Ltd., Saint John, N.B« 


Only the three essential requirements of boneblack — colour adsorptioHv 
ash removed, and heuxiness, or resistance to mechemical disintegration during 
service — ^will be considered here. 

Raw Matbbial. 

The quality of boneblack is related to the kind of bones used in its 
manufacture. Some authorities believe that beef bones make the best char, 
but not all the bones of an animal are of equal value. It is possible that some 
bones of other animals produce better boneblack than certain beef bones. 
For instance, boneblaek made from hard tissue, like shanks or marrows, is 
generally superior to that derived from bones of a more delicate structure, 
such as knuckles. 

Shank and Knuckle Boneblack. — ^Bones* burned in a regular bone kiln 
were passed through a laboratory jaw crusher, sieved and the fraction 
peissing 14-mesh and remaining on 35-mesh taken for examination. Screen 
analysis of the boneblack gave the results shown in Table 1. Colour and ash 
removal was tested by the following method : Wash the char on a filter with 
35 times its weight of water at 77®C. (170°F.) and dry. Mix a quantity of 
char (the same quantity in each test) in a glass fiask with a 50^ Brix solution 
of a molasses sugar equal to twice the weight of char ; heat the mixture 
during 3 hours at 77°C. (170®F.), shaking the fiasks gently for 30 seconds 
every half-hour ; and filter the solution through paper. Also heat and filter 
a blank sugar solution. Refilter all filtrates until sufficiently clear for 
spectrophotometric colour analysis and determine the ash content of the 
same solution by the sulphated method. This procedure was used in other 
colour and ash removal tests herein reported. Table II gives the results of 
the chemical analysis ; and Table III shows the colour and ash absorption 
powers of the boneblack. 

Table I. — Gbist Analysis or Shanx and Knuckle Boneblack. 


Mesh Shank Per Cent. Knuckle Per Gent. 

On 16 10-6 .... 0-8 

On 24 30*6 .... 28*5 

On 30 42-9 49-4 

On 35 14-7 .... 19-3 

On 50 0-9 1*5 

Through 60 0-3 0-3 


Table n. — C omposition op Shank and Knuckle Chab. 

Determination Shank Char Knuckle Char 

Per Cent, Per Cent. 

Carbon 7-260 .... 16-37 

Insoluble in HCl 0-120 .... 0-96 

Calcium carbonate 9-490 7-48 

Apparent specific gravity .... 0-662 .... 0*502 


Table m. — Coloub and Ash Removed by Shank and Knuckle Chab. 


Solu- 

Colour 
Units in 

Colour Eemoved — v 

Ash in 

^Ash Bemoved— ^ 

tion 

Blank 

Shank 

Knuckle 

Blank 

Shank 

Knuckle 

1 .. 

1880 

Per Cent. 
93*3 

Per Cent. 
97*2 . 

Per Cent. 
1-260 . 

Per Cent. 
56*1 

Per Cent. 
54-4 

2 .. 

1000 

06*9 

98-4 

0-723 . 

. . 64-1 

60-0 

3 .. 

528 

97*3 

98-1 

0*331 . 

68*5 

62-5 


1 OondeUBed from a paper preeented before the Division of Sugar Chemistry at the 72nd M^.ing 
of the American Chemical Sod^, Philadelphia Pa., 1926. 

I Supplied through the conrtw of J* A. B. Bau of the St. Lawrence Sugar Beiining Company. 
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Examination of Booeblack. 


Owing to the greater decolorizing power of the knuckle char, it noiight 
be^inferred that it is the better black. Boneblack in service, however, is 
seldom called upon to filter sugar solutions of colour much over 1000 units 
and the greater proportion of sugar liquor has a colour of less than 500 units. 
Injpractice, therefore, the shank char would probably be found as good a 
decolorant as the knuckle black emd in addition it woiild remove more in- 
organic matter. 

DECOIiOBIZATION. 

It is generally recognised that decolorization is an adsorption phenomenon. 
This, in conjimction with what is known about the active and inactive forms 
of carbon, explains much of the decolorization differences of v€trious chars. 
It also shows that the carbon in boneblack must be considered with respect to 
quality, qucuitity, and distribution. 

Reference to the carbon content and colour adsorption of shank and 
knuckle chars shows that the carbon content is not always a criterion of 
char value, and that there is a difference in carbon quality. Presumably the 
treatment bones receive prior to conversion to boneblack infiuences this. 
That the activity of the carbon of service chars apparently is not always the 
same is shown by a comparison of the carbon obtained from three service 
chars (A^ B and C). A is the oldest emd poorest ; C is the newest. In 
addition to washed sugar liquor, A is called upon to filter such liquors as char 
water and affination syrup. With the exception of washed sugar liquor, 
B and C filter only char-filtered liquors. Table IV shows the carbon content 
of][the three chars and the colour adsorbed by the derived carbon. 

Table IV. — ^Dboolobizatiok by Oabbon of Boneblack. 

Colour Adsorbed 


Boneblack 

Carbon Content 
Per Cent. 

1^ Carbon 
Per Cent. 

A 

. . . . 15-73 . . . 

73-8 

B 

6-81 . . . 

86-8 

C 

7-69 . . . 

86-0 

A (deccubonized) .... 

9-55 . . . 

72-6 


6-00 . . . 

72-6 


As adsorption is a surface phenomenon, it is conceivable that there is cm 
optimum carbon content of boneblack depending upon the available bone 
8urfcu3e area. This would correspond to a carbon layer of some definite 
thickness. A deeper layer would tend to cover underlying ccubon and reduce 
the pore area, thus decreasing adsorption. Less carbon would reduce the 
carbon surface area with the same result. If this be true, what is the optimum 
carbon content of boneblack ? We may seek an cunswer by examining the 
results of some decarbonization and recarbonization epqperiments conducted 
with service chars. Table V shows the results of colour cuid ash adsorption 
tests made on A char deccurbonized and B char successively recarbonized 
with bone oil. 

The results in Table V are suggestive rather than conclusive. In both 
chars the optimum carbon content appears to be about 6 per cent. The 
increase in ash removed of A is attributable to the increase in porosity of the 
char. In B the smedl differences are probably due to incomplete removal 
of bone oil during heating. During t^e same period bonebleKsk which in 
service eM^cumulated cctfbon showed the chcmges given in Table VI. B was 
being graduedly repleused by char of about 10 per cent, carbon content and A 
was replaced by B char — ^i.e., by char of about the same carbon content. The 
peak of deoarbonization was reached after 15 months, when the carbon content 
had become about 7 per cent., the decolorizing power then beginning to decline. 
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After five months it was back again to a value corresponding to a carbon con- 
tent of about 3*75 per cent. Other factors influence the activity of service 
char, but during the period under consideration conditions were much the 
same. It is likely, therefore, that the activity noted is in large measure the 
result of carbon changes in the char. As the ash removal has also decreased, 
it would appeeur that the reduction of porosity by carbon accumulation was 
responsible. 

Table V. — Colottb and Ash Removal by Deoaebonized and Bboabbonxzbd 



Boneblack 


Carbon 

Colour HemoYed 

Ash Bemoved 

Per Cent. 

Per cent. 

Per Cent. 


A (decarbonised char) 


15*73 

53*2 

14*5 

13*97 

53*8 

28*7 

9*25 

64*7 

36*3 

5*96 

74*5 

42*1 

5*34 

70*5 

— 

B 

(char reoarbonized with bone oil) 

3*47 

66*7 

29*6 

4*52 

75*6 

35*6 

5*71 

77*0 

32*1 


With regard to new boneblack, the optimum carbon content obviously is 
the maximum consistent with maximum ash removed and hardness. Taking 
shank char as a standard, the optimmn would appear to be between 9 and 10 
per cent, carbon. New boneblack with a carbon content much lower than 
9 per cent, would probably be deficient in decolorizing power. A new char 
having more than 10 per cent, carbon would probably remove less ash and 
be more susceptible to shrinkage during service. 

Ash Removal. 

Removal of inorganic matter from sugar solutions by boneblack is 
generally attributed to the inorganic constituents of the char, principally 
the bone itself. Investigators have found that the action is selective. Not 
having the results of these investigations available, the writer conducted 
some experiments to show this selective action. 

To several portions of a 60° Biix granulated sugar solution were added 
various salts in quantities approximating 0*5 per cent, of the sugar solids. 
The solutions were digested for three hours at 82°C. (180°F.) with a quantity of 
boneblack equivalent to 100 per cent, of the sugar solids present. Filtration 
through paper followed, and the aidi was determined by the sulphated method, 
but the customary correction of — 0*1 has not been applied. In some oases 
an analysis was made to ehow the selective removal of ions. 

The results in Table VII support the generally accepted views regarding 
the removal of salts by char. The action of char in this respect is complicated 
by the exchanging of some of the base. Thus, a qualitative analysis of 
solutions idiowing an increase in ash demonstrated that lime, presumably 
derived from the calcium carbonate of the char, had gone into solution. 

Table VI. — Chanoe in Boneblack dubxno Sebvzce. 

/ ■ C UBBOW H < OOLOUB AJSOKBBD ^ ASB BJPlOy S P *^ 

After After After After After After 

Initial 16 monttis 20 monthe faittel 16 montlu 20 monthe Initlel 16 months 26 m*e 
Per Per Per Per Per Per Per Per Per 

Csm Gent. Gent. Gent Gent Gent. Gent. Gent. Gent Cent. 

A .... 8*76 .. 7*02 .. 8*00 .. 7S-2 .. 82*0 .. 74*0 . . 88 . . 89 . . 85 
B .... 8*85 . . 7*59 . . 7*90 . . 87*4 . . 90*8 . . 87*8 . . 48 . . 55 . . 50 
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This was partioularly true of the ferric chloride solution, from which iron was 
almost completely removed. In the magnesiiam nitrate solution, less magnesia 
was present after char filtration. The increase noted for the potassium chlo- 
ride solution can be accoimted for to a large extent by the increase in ash of 
the blank solution. Of particular interest is the removal by char of calcium 
acid phosphate and the phosphate ion. Similar treatment of sugar solutions 
containing iron tannate and iron pyrogallate, in quantities equivcdent to 
0*012 and 0*011 per cent. Fe^Os respectively, removed the pyrogallate 
completely, but not the tannate. Removal of the tannate was nearly com- 
plete, however. 

Table Vn. — Removal of Salts and Ions by Bone Black. 


SULPHATBD ABH pS OF SOXUHON lONS 

Salt Initial Bemoved initial Final Ion Initial Bemoyed 

Per Cent. Per Gent. Per Cent. Per Gent. 

Ka 0*320 .. 2*6f .. 6*60 . . 7*3 . . Cl .. 0 1340 .. 2*1 

K,S04 0*276 .. 26*8 .. 6*60 .. 8*3 . . SO4 .. 01480 .. 46*6 

NaCjHgOj .... 0*166 .. 29*7 .. 6*90 . . 7*6 . . — .. — .. — 

8:40404 0*283 .. 41*4 .. 6*80 . . 8*6 . . — . . — . . 

CaCi4 0*301 .. 7*7 .. 6*70 . . 6*9 . . Ca .. 0*0884 .. 12*0 

a .... 0*1660 .. 6*6 

0aSO4* 0*286 .. 68*2 .. 6*90 . . 6*8 . . Ca .. 0*0738 .. 63*7 

SO4 .. 0*0277 .. 46*2 

Mg(N04)4 •••• O-OIS .. 13-6f .. 6*60 . . 6*9 . . — .. — .. — 

reS04 0*013 .. 72*0 .. 6*00 . . 6*6 . . — .. — . . — • 

Fed, 0*170 .. 31*8t .. 6*16 . . 6*9 . . — . . 

Nfl^P04 .... 0*234 .. 60*2 .. 6*16 .. 7*1 . . PO4 .. 0*2190 .. 99*3 

CaH4{P04)4 .... 0*286 . . 96*0 . . J J . . PO4 . . G.390O . . 98*7 

Blank 0*00677.. 164*6f .. 6*60 . . 7*2 . . — . . — .. — 


The extent to which the difierent ions are removed is suggestive of adsorp- 
tion. This, in conjunction with the fact that ash removal by boneblcK^k 
depends upon ash concentration, indicates that ash removal is an adsorption 
phenomenon. If then colour and ash removal by boneblack are the result 
of adsorption, it follows that any test devised to measure colour and ash 
adsorption must take into accoimt colour and ash concentration. In addition, 
Brix is an infiuence of no small importance. The relation between colour 
and ash removal, Brix and the quantity of char is shown in the a.ccompanying 
diagram. The appBurent amount of colouring matter in a sugar solution is 
infiuenced also by the pH of the solution. The infiuence of the several factors 
considered demonstrates the necessity of conducting colour and ash removed 
tests under carefully standardized conditions. 


Hardness. 

Presumably the real hardness of veurious Iginds of bone is much the same. 
As applied to boneblack the term hardness possibly refers to the structural 
strength of the particles of bone. Thus a very porous bone of honeycomb 
structure would not be expected to resist impact as well as a more solid bone. 
The shape of the bone particle would also be a factor. Spindle-shaped particles 
would t^d to break up more readily than round particles. Any test for hard- 
ness, therefore, should recognize, and distinguish between, the various factors 
which determine to what extent a boneblack might be eaq)ected to resist 


impact and attrition during service. 


* OtMm asMflubiate and solphorio told were added to a gtanalated sugar solution and the 
pfeolpttotM sulphate was filter^ off. Erldentlr the sohition contained cmdum oxide in excess 


of the SO 4 egulwdent. 


t Per Gent. I no ie a se. 


I Less than 8*1. 
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A nximber of years agp, Hobnb devised a test for hardness by rotating 
boneblack in a tin can with marbles and measuring the increase in fines* 
The writer has elaborated this test by using a oast-iron ball mill, of the turnip 
t 3 rpe and lbs. dry capacity, and 10 steel ball-bearing balls, 9 in. in diam. 
Whea rotat^ at about 20 r.p.m., the char and balls run together down the 
side of the mill in a position at about 45 degrees to. the horizontal. 

In developing this hardness test, it was early recognised that* to get an 
adequate expression of hardness, char subjected to test must be gristed within 
rather narrow limits. The grist 16 x 24 was chosen, in the belief that it 
would include the larger portion of either a 16 X 30 or a 10 X 28 boneblack. 
For purposes of test, the sample of boneblack is therefore sieved to obtain 
the 16 X 24 fraction. One hundred grams of this fraction are sieved on 
24-mesh and 50-mesh sieves for 10 mins., using a mechanical sieve shaker. 
The portions passing the 24-mesh and fiO-mesh sieves are weighed. The three 
fractions are reunited and put in the ball miQ with the steel balls. After 
rotating the mill for 15 mins., or for 450 revs., should the speed be somewhat 
different than 30 r.p.m., the char is removed and resieved. The total net loss 
on 24-me8h has been termed the shrinkage number,” and the net gain 
through 50-mesh has been designated as the ** discard number,” it being 
assumed that in practice char finer than 50-mesh would be removed by screen^ 
ing. Duplicate tests give results that seldom vary more than 0*5 for the 
shrinkage number and 0*2 for the discard number. Some results are given in 
Table VIII. 

Table VIII. — BEStUiTs or Hardness Test on Chae. 


Shrinkage Discard 

Char Ko. No* Eemaiks 

Shank 11*9 .. 2*4 Used 30 per cent. 14 X 16 mesh 

Knuckle 17*7 . . 2*4 Used 70 per cent. 16 X 24 mesh 

New 12*2 . . 2*1 Good char 

New 16*5 .. 3*1 Poor char 

Service A 5*2 . . 0*5 Oldest 

Service B 9*4 . . 1*5 — 

Service O 10*9 . . 1*9 Newest 


Experience with this test is limited. From the results so far obtained, 
however, it expresses satisfactorily differences in the quality of boneblack 
and hardness as judged by colour and ash adsorption tests, specific gravity, 
and resistance to crushing between the fingers. Thus, a good char will show 
a shrinkage number of 12 to 13 and a discard number of 2 and 2*5. Poorer 
blacks give corresponding numbers of 14 to 17 and H to 3*5. The values for 
service chars show that new char is soon redqced to a shrinkage number of 
about 10, and a discard number of about 2 and that during service the softer 
friable particles are discarded. There is suggested also the possibility of 
using the test to determine undue shrinkage as the result of faulty handling 
of the black during service. 

At a meeting of the Jamaica Imperial Association held in Kingston recently, Mr. 
Habold Poolbt, General Secretary of the British Empire Producers* Organization, 
summed up his views on the economic future of the West Indies in these words : 
** The only hope of the West Indian Ck>lon]e8 now for, not only prosperity, but their 
very existence, lies in their tak^ their full part in the Empire economic movement, 
to which their history and traditions entitle them.** He had been particularly struck 
by the inadequate system of acoounring on sugp estates* which prevented a proper 
control being kept of the cost of production. There was no doubt that the di^non 
in which the sugar industry most needed supervision was in the cost of field pro- 
duction. * « 
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Some latitresting Sugar-house Incrustations.' 

By ;^OHN 'Vr. SOHUSOBL and 3. P. MAK1.BY. 

New York Refinery, Katlonsl Sugar Refining Co.. Long Island City. N.Y. 


Cha/r filter deposit * — Several years ago it was noticed that in the filtration 
of high remelt syrups over boneblack a heavy, sticky sludge ultimately 
formed upon the upper surfaces of the filters, retarding the flow of liquor 
through the filters and later affecting the efficiency of the sweetening-ofi process. 
Investigation showed that, although the high remelt syrups from the centri- 
fugal machines were brilliant, a fioceulent precipitate appeared upon later 
dilution and heating, preparatory to char filtration. This precipitate was 
later found deposited upon the upper surfaces of the char filters. A portion 
of this smear from the char filter tops was washed free from sugar, dried, 
and analysed, with the following results : — 


Per Cent. 

Organic and volatile 37*60 

SiO, 44*06 

SO 3 6*48 

FejO, -f AI 3 O, 3*99 


P.o, 

Per Cent. 
1*41 

CaO 

4*65 

MgO 

2*82 

Total 

100*00 


This scale evidently consists mainly of silica, combined with calcium 
sulphate, iron and alumina, and probably basic magnesium silicate. The very 
interesting feature of this deposit is its high percentage of silica, due probably 
to the use of diatomaceous earth in the clarification of the washed sugar 
liquors. During such clctrification, especially if an excess of lime is used, small 
quantities of silica are dissolved from the earth, the degree of solubility 
depending largely upon the excess of lime used. Although normally, only 
mere traces of silica are dissolved, sometimes so much may be taken up that 
upon the subsequent concentration of the impurities in the lower grade syiups, 
their limit of solubility is reached and the silica separates out. This is what 
seems to have happened in this case, for with more ccweful control over the 
defecation the deposition ceased. 

Liquor pipe incrustations , — Scales found in the outlet pipes from low-grade 
char filters, used for the filtration of raw sugar washings through boneblack, 
were analysed, one lot about six years later than the other. These scales 
ultimately practically closed up the pipes. The composition of the scale 
was as follows, all analyses being made upon the washed and dried scales ; — 


Volatile and organic 

Scale No. 1. 

Per Cent. 

26*30 

Scale No. 2. 

Per Cent. 
30*27 

SiOj 

49*66 

48*02 

CaO 

3*60 

7*00 



3*20 

1*02 

A1,0, 

9*96 

2*42 

SO, 

1*80 

2*19 

MgO 

0*35 

0*42 

P.O, 

0*63 

3*06 

CuO 

.... Small amount . . 

Small amount 

Undetermined 

4*61 

6*61 

Total 

100*00 

100*00 


Here agedn the high percentages of silica are the significant feature, the 
quantities of bases present being too small to account for the total amount 
of this constituent. 

KUn flue deposits , — On repairing a chimney which had been in use for 
twenty years, the interior was found heavily incrusted with scale, the colour 

1 Oondezued from a paper presented before the DivlBion of Sugar Chemistry at the 72nd Meeting 
of the American ChemicaTsociety, Philadelphia, Pa., 1926. Jnd. JBng, Chem., 1927, 19, 219-221. 
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of which was a peculiar mixture of white, yellow, and brown, partly amorphous 
partly crystalline. The crystalline portion consisted mainly of well-formed 
clusters of radiating needles, distinotly visible upon even maoroscopic examina- 
tion. This scale was contaminated with ash dust from the coal fires of the 
kilns. The total air-dried scale consisted of 68*06 per cent, water-soluble and 
31*94 per cent, water-insoluble matter. The water-soluble fraction contained 
80*26 per cent, organic and volatile matter and 19*74 percent, mineral matter. 
The water-insoluble fraction contained 17*26 per cent, organic and volatile 
matter and 82*75 per cent, mineral matter. That is, the total scale contained 
60*13 per cent, volatile and organic matter and 39*87 per cent, mineral matter. 
A complete analysis of the water-soluble portion gave the following results : — 

Per Cent. 

K,0 0*26 

Na,0 0*62 


Total 100*68 

O in excess of 01 2*10 


98*39 

Undetermined 1*62 


Total 100*00 


(NH,),0* 

Per Cent. 
32*14 

SO, 

61*76 

a 

4*86 

re.0, ] 

Al^O, 

0*73 

CaO 

8*17 

MgO 

0*24 

P.O. 

1*81 


* 17*29 per cent N. 


As the non-volatile portion of the water-soluble part contained 8*27 per 
cent, of SOa, it is evident that this scale consists mainly of ammonium sulphate 
and calcium sulphate, with probably some potassium or sodium sulphate, and 
small quantities of the chlorides of these bases. 

Char dryer incrustation . — ^In the burning of boneblack in the ordinary 
vertical retort kiln, the hot gasses from the fuel bed (in this case coal) are 
passed through the horizontal pipes of a super-imposed dryer, the wet black 
being partially dried before entering the retort pipes by passing through this 
dryer. A yellow scale found adhering in the form of incrusted nodules to the 
inside of dryer pipes which had been in use for about twenty -five years was 
scraped off and analysed with the following results : — 


SiOj 

Per Cent. 

3*04 

Cad 

0*68 



46*02 


0*80 

so, 

31*12 


Per Cent. 

6*38 

HjiO (combined) 10*21 

Undetermined 2*76 


TotaIi 100*00 


Investigation showed the SiO, to be present such, the (NH4),0 as 
(NHj) 2S04, and the CaO as Ca8(P04)*. This left the Fe present as a com- 
bination of FejOa (46*02 per cent.), H^O (10*21 per cent.), and SOa (22*89 per 
cent.), which corresponds to a formula, FeS04(0H)4. This formula corres- 
ponds to that of the insoluble salt produced from certain iron mordants as 
described by Koscoe and Sohoblemmeb,^ except that the water of crystalliza- 
tion does not seem to be present. This is probably due to the fact that this 
scale was subjected to a considerable and continuous heat during its formation. 
This scale may therefore be said to have the following composition : — 

Per Cent. Per dent. 


SiOa 3*04 

(NH4)|S04 13*66 

Ca3(P64)2 1*48 


FeS04(0H)4 79*07 

Undetermined 2*75 


Total , 


100-00 


* Treatise on Chemistry,** VoL XL, p. 1289. 
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Some intereetfiig: Susror^house Incrustations. 


Heater incrustation , — ^In order to extract as much heat as possible from 
them, waste waters from char filters are passed through so-called “ Miles ” 
heaters, consisting of two horizontal headers in which are expanded vertical 
copper tubes. The hot waste waters are passed through these copper tubes, 
and incoming cold fresh water is passed around the outside. After several 
years of use, the inside of these copper tubes are usually incrusted with a black 
slimy deposit, ordinarily organic, and readily removable by hot caustic soda 
solution. A heavy black incrustation of the copper tubes removed from one 
of these heaters in this refinery proved to be insoluble in caustic soda solution. 
This scale was arranged in strata, varying in colom from a blue-black to a jet 
black, and when dried had the following composition : — 


Per Cent. 

CuS 66*38 

CuO 39*94 

Per Cent. 

Fe,0, + AljOg 1-61 

CaO 0-27 

0*62 


SiO. 1*39 

Total 99*01 


The formation of this very unusual scale can probably be ascribed to the 
frequent presence of hydrogen sulphide or other sulphurous compounds in the 
char waste-waters, these being particularly noticeable by the odour of the 
waste-water after it has been allowed to remain in the char filter or other 
receptacle. The insoluble cupric sulphide would of course be readily formed 
by the direct action of the sulphurous waste water upon the copper tubes. 
The formation of the cupric oxide can probably be best explained by the 
interaction of the ammoniacal bodies always present in waste-water with 
either the cupric sulphide or the copper tubes, or by the interaction of the 
caustic soda with which these tubes had been boiled several tunes with the 


cupric sulphide. This black scale contained no organic mauter. 

Press plate scrapings , — ^The ordinary plate-and-frame filter-press seems 
to be peculiarly susceptible to the deposition of scale upon the corrugations 
and faces of the plates. At times this scale becomes so heavy as to necessitate 
its removal with sharp scraping tools. Dense scales from two presses of this 
kind, which had been used for several yeeus for the filtration of phosphate 
sludge from the refinery bag-filters, were removed by scraping, freed from all 
fibres and magnetic material, dried and analysed. Scale No. 1 was obtained in 
1919 and Scale No. 2 about two years later. 


Scale No. 1 Scale No. 2 
Per Cent. Per Cent. 
Organic matter , . 29*99 . . 30*46 

CaO 21*33 . . 22*46 

Fe^Oa + AljOa . . 12*41 . . 14*16 

SiOa 14*89 . . 13*37 


P*03 

MgO 

CO, 

SO, 


Scale No. 1 Scale No. 2 
Per Cent. Per Cent. 
. 7*26 .. 3*81 

. 6*48 .. 6*84 

. 6*60 .. 7*92 

. 0*91 .. 1*64 


Total 99*76 


99*66 


Boiler incrustation , — Yellowish brown stalactitic deposits around the 
caps of water-tube boilers, carused by leakage from within the boiler, were 
examined. Investigation showed that traces of waste-water from the char 
filters had leaked into the boilers where, through interaction with the soda 
ash present, it formed the deposit. Analysis of this stalactitic sccde gave the 
following results : 


Per Cent. 

H,0 (hygroscopic) ( 1 10°C.) . . 6*26 

HjO (combined) ( 300°C.) . . 8*44 

Na,C03 21*19 

Na,S 04 16*21 

NaCl 6*80 

Na^COj 17*34 


Per Cent. 

NsgO 3*61 

NajSiOj 0*67 

K 3 SO 4 9*73 

MgSiOj 0*92 

Volatile organic matter . . 11*30 


Total . 


99*46 
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Water purifier incruetatione . — ^In the purification of boiler feed waters 
containing rather leu^ge quantities of calcium and magnesium carbonates* by 
the use of a mixture of soda ash and caustic soda* the following procedure was 
adopted. The water w€ts mixed continuously with the mixed purifying 
reagents* and immediately passed through Hoppes water-purifiers* com- 
prising a series of horizontal superimp>osed shallow trays* the water entering 
at the top and flowing from tray to tray* leaving at the bottom on its way to 
the boilers. The function of the trays is to hold back as much of the precipi- 
tated sludge as possible. It was found that the water leaving these purifiers* 
although ordinarily clear, was distinctly turbid at the time these samples 
were taken. This separated material was foimd to consist almost entirely 
of a basic magnesium silicate. Complete anal3n3e8 of the sccdes found in the 
Hoppes water purifier were made. The pans in the water purifier, opened for 
this purpose, were heavily loaded with precipitated sludge* deposited at both 
top and bottom. As the bottom sludge had a somewhat different appearance 
from the top sludge, samples of both were taken from each row of pans. 
Analyses of these scales are shown in the table following. 


Nature of 

Pan 

No. 1 


Pan 

No. 8 

Pan 

No. 6 

Incrustation 

Top 

Bottom 


Top 

Bottom 

Top 

Bottom 

SiOg 

. 2*44 

6*70 


6*91 

18-32 

14-10 

23*63 

Organic 

0*26 

0*31 


0*13 

0*66 

0*59 

1-29 

F^O, + AljOa . . 

0-66 

0*16 


0*48 

0*19 

0*36 

— 

CaO 

. 52-39 

60*16 


46*36 

30*69 

33-61 

6-87 

MgO 

3-17 

7-14 


8*77 

20*64 

18*67 

40-47 

SO, 

0-00 

0*00 


0*07 

0*29 

0*20 

0*47 

COg 

. 39*69 

34-89 


33*64 

22*82 

26*26 

8*67 

HgO (combined) 

1*60 

3*63 


4-56 

7*22 

7*39 

16-70 

1**0, 

. 0*00 

0-00 


0*00 

0*00 

0*00 

4-34 

Total 

. 100-00 

101*99 

, , 

100*81 

100-82 

. . 100*97 

] 00-34 

Nature of 

Pan No. 7 


Pan 

No. 8 

Pan No. 0 

Incrustation 

Top 

Bottom 


Top 

Bottom 

Top 

Bottom 

SiOg 

. 21-41 

33*17 


26*95 

36*09 

23*64 

37*39 

Organic 

0-98 

2.08 


2*67 

3*61 

2-72 

3*68 

"t" AlgOg . . 

— 

— 


0*78 

0*32 

0*40 

0*61 

CaO 

. 11*87 

1-83 


11*46 

1*34 

20.00 

0*97 

MgO 

. 30-44 

44-87 


37*37 

43*67 

29*67 

43-20 

SO, 

0*47 

0-40 


0*48 

0*38 

0*42 

0*32 

COg 

. 14*60 

3-23 


10*19 

2*69 

14-82 

1*93 

H,0 (oombined) . 

. 11-68 

14-89 


12*07 

13*17 

9*44 

13-04 

P.0, 

9*41 

1-14 


0*00 

0*00 

0*00 

0*00 

Total 

. 100*76 

101*61 


100*96 

106*97 

.. 101*11 

101*04 


These results explain the reactions taking ^lace in the purification of the 
boiler feed water. The lime compounds were readily separated and deposited 
from the water, as shown by the decrease of the CaO and COg from the top 
to the bottom of the purifier. The percentages of MgO, SiOg, and combined 
water increase from the top to the bottom. Obviously then the cause of our 
trouble was the slow precipitation and separation of the magnesia in the form 
of basic magnesium silicate, a separation so slow as to be incomplete when 
the water left the purifier. The percentages of CaO and COg are consistently 
higher, and those of MgO, SiOg, and combined water are consistently lower in 
the top scale than in the bottom scale. This difference in composition is 
probably due to the fact that the water splashes into the tops of the trays* 
while the bottom scales are deposited from water overflowing from the top 
and running down along the bottom of the trays to the next row. The separa- 
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tion of the basic magnesium silicate does not seem to be a fimction of time 
only, but also seems to be very susceptible to slight changes in operating 
conditions. 

Steam trap sludge , — A return trap used for a long time to separate the 
condensate from our steam lines was foimd on being opened to be almost ftill 


of a heavy oily deposit. 

A portion of this deposit was extracted until free 

from oil and the residue dried. The oil-free sludge had the following com- 

position ; — 

Per Cent. 


Per Cent. 

Moisture 


alo« 

1.19 

Organic matter . 

1-47 j 

Cu 


H£0 (combined) > . . 

20*82 1 

Zn 


CO, ) 


SiO* 

23*42 

MffO 

24*77 

SO3 

0*86 

FejOg 

12*14 

p,o. 

0*66 

OaO 

7*92 

Cl 

0*35 

NajO 

4*42 



KjO 

1*91 

Total 

99*82 


This sludge therefore consists mainly of oil, basic silicate of magnesium, 
and iron rust. The basic silicate of magnesia was undoubtedly carried over 
by entrainment from the boilers and deposited in the trap. 


Overseas Trade Reports.' 


“ Bbloium. 

According to ilie Report on the economic situation in Belgium during 1926, 
as prepared by H.M. Embassy at Brussels, the number of sugar factories working in 
Belgium in 1926 was 54, as compared with 68 in 1926. It is estimated that sugar 
production for the 1926-27 campaign will not amount to more than 240,000 tons, 
as compared with 360,000 tons in 1926 and 400,000 tons in 1924. Among the various 
reasons for this decrease may be cited the reduction in the area sown, which was 18 
j>er cent, lower than in 1926, and the lower proportion of sugar contents in this 
season's crop, the deficiency being approximately one degree. As the quantity of 
sugar used by the Belgian population continues to increase and is now almost 27 kilos, 
per inhabitant, as compared with 12 kilos, prior to the war, the quantity available 
for export is likely to be much smaller than usual. The improved value of the 
French franc in the course of the sugar campaign brought about the purchase of 
large quantities of Belgian sugar beet for export to France, so that the Belgian 
factories w’ere threatened with a shortage of supplies. The Government, however 
subjected the export of sugar beet to licence as from November 7th.^ 

Price of sugar on the home market during 1926 have varied considerably with 
the rate of exchange, and from 160 francs per 100 kilos, in Jfinuary the market 
quotation rose to 340 francs in July, to fall to 260 francs in September. It was 316 
francs, in December. Stocks on hand in November amounted to 118,677 tons, 
including 6667 tons of foreign sugar. 

The decline of the Belgian sugar industry is having the attention of the Govern- 
ment and measures to remedy the situation are being considered. The diminished 
export trade is said to be due not only to increased tariffs and greater competition 
abroad, but also to the system of export boimties which has recently been re-estab- 
lished in certain countries. 

The following table shows the production and consumption of sugar during the 
years 1926 and 1926 

Tons. Touh. 

Raw Sugar 348,616 . . 210,762 

Refined Sugar 174,274 . . 174,982 

Consumption 168,000* . . — 

^ Abrogated by Royal Decree of December SOtUli^ 

* Does not Include quantities used for industrial purposes. 
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Imports of raw ocme sugar (37,000 tons) showed a decrease as compeured with 
the first nine months of 1925 (49,000 tons). The chief sources of supply were Cuba 
(17,000 tons), Peru (10,000), Dutch Guiana (6000) emd the Dominican RepubHo 
(3600). 

^e exports of refined powdered sugar amounting to 73,000 tons, as compared 
with 92,000 tons for the first nine months of 1926 also show a decrease of 19,000 tons. 
Exports to Great Britain, formerly one of the largest markets, have fallen to 13,000 
tons, as compared with 30,000 in 1926. Other important markets were Holland 
(13,000 tons), France (13,000 tons), British India (11,000), Switzerland (9000), 
Egypt, Morocco, Tunisia, Germany and Canada. The total exports of all kinds of 
refiined sugar (including lump, powdered, crystallized and candied sugar) amounted 
for the nine months ending September 30th to 107,000 tons. Exports of raw beet 
sugar amounted to only 3000 tons, as compared with 24,000 tons for the corresponding 
period in 1926. 

Peru. 

The sugar cane has been cultivated in Peru since early Spanish colonial times, 
but the modem sugar industry dates back only about 60 years. It is now one of 
the most important Peruvian crops, and it is estimated that there are about 
£p 12,600,000 invested in the industry. The principal centre of production is in the 
Chicama valley near Tmjillo, where the industry is controlled by five large estates, 
employing the most modem methods and equipment; also around Pativilca, Chiolayo, 
Supe, Huewjho and Lima, and in the Tambo valley, near Mollendo. There are 31 
sugar mills in Pern, of which about 10 are thoroughly up to date, employing the 
latest British and North American machinery. Sugar cultivation in Peru received 
its great impetus during the war, but it has suffered a serious decline during the 
last three years owing to low prices consequent upon world over-production. Many 
planters have become discouraged and have turned their fields over to cotton, 
which seems to promise larger returns, but the majority are searching for ways and 
means to increase the sugar yield, ^nd also to cut down the loss from disease and 
parasites, which are said to destroy no less than 20 per cent, of the total crop. Prices 
of sugar in 1923 were very encouraging, averaging 20s. per quintal ; in 1924 they fell 
to 13s. per quintal, while in 1925 the avereige price was only Os. 6d. per quintal, 
which is far below the cost of production. Prices in 1920 were still depressed, but 
in September the situation became a little more hopeful with a rise in ttie mai'ket 
to lls. 3d. per quintal, and prospects for further improvements in sight. 

The following are the principal statistics regarding sugar cultivation, i)roduction 
and export during the last three years : — 

Area Exports. 

under / * 

Cultivation. Production. Quantity. Value. 

Acres Tons. Tons. i£p 

1923. . . . 133,977 . . 316,277 . . 282,493 . . 6,266,209 

1924 143,943 .. 319,644 .. 266,509 .. 4,976,430 

1926 134,000 .. 269,760 .. 208,140 .. 2,168,661 

There are no sugar refineries in Peru, all sugar being exported in the raw state 
for subsequent refinement in the principal centres of consumption. About 16 per 
cent, of the total sugar production is consumed in the country. The bulk of the 
export is divided between Chile and Great Britain, with the United States also 
figuring as a minor customer. 

About 4 million litres of pure alcohol are distilled annually from sugar cane in 
Peru, all of which is consumed locally for domestic purposes. It is estimated that 
about 20 million litres of alcohol could be produced annually if a profitable market 
could be foimd for it. 

Brazil. ' 

The Brazilian sugar industry has been in a critical condition in recent years, 
and the low prices prevailing in the European and American markets have had 
an extremely adverse effect in Brazil. 

' From Cousular Reports of the Pepartment of Overseas Trade, London. 
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Exportation, which attaisied considerable proportions during the war and in 
subsequent years, has dwindled to an insignificant quantity : — 



Total Production. 

£xpoi*t8. 

Value. 


Tons. 

Tons. 

£. 

1921 

646,000 

172,000 

3,292,000 

1922 

926,000 

252,000 

3,323,000 

1923 

761,000 

153,000 

3,171,000 

1924 

812,000 

34,000 

769,000 

1925 

831,000 

3,000 

55,000 


High prices, with considerable oscillations, have been maintained in the home 
market. Pernambuco is the leurgest producing State. In Sao Paulo, Minas Geraes, 
Rio de Janeiro and Santa Oathaiina mosaic has attacked the sugar plantations. 
The Ministry of Agriculture is therefore taking measures to combat this plague. 
According to that Ministry (May, 1926), ** the improvement of methods of cultivation, 
irrigation, fertilizing and the creation and selection of varieties are rationed measures 
which must be introduced in the cultivation of sugar cane to avoid its ruin.** 

Pebnambuco. 

The 1925>26 sugar crop consisted of 3,033,506 bags of 60 kilos each, between 
the months of September, 1925, and June 30th, 1926, the major portion of which 
consisted of unrefined crystal and “ demerara ’* sugar, the rest being muscovado 
low sugars. This crop has been shipped in its practical entirety to various ports in 
Brazil, Rio de Janeiro and Sao Paulo taking about 75 per cent. No sugar was 
shipped to any foreign port, owing chiefly to the higher prices obtainable in Brazil as 
compared with those in the large consuming countries of Europe and the United 
States of America. The prices obtained locally have been distinctly compensating 
to the sugar manufacturers, the average prices being about 45^^ (26s.) per bag for 
crystal, (23s.) for “ demerara,** and 30^^ (178. 6d.) per bag for the lower grades. 
The stock on hand locally at the end of June, 1926, was calculated at about 100,000 
bags. 

The weather has been very favourable for cane-growing, and, should these con- 
ditions continue, the future crop should exceed that of the past season. At present 
it is calculated that the crop for September, 1926, to March, 1927, will equal and 
probably exceed that of the previous season ; about 3,700,000 bags is considered a 
reasonable estimate. Unfortunately, however, the growing canos in some districts 
have been att€u;ked by mosaic, which has every appearance of spreading to other 
areas, unless the efiorts of the State and planters in combating this disease are 
successful. Urgent meeisures have been taken, but the uneducated planter is not 
inclined to fall into line with the system suggested, and enforcement is difficult. 

The question of the price obtainable for this crop is a difficult one, but it is 
believed that prices will show a very decided fall compared with those of the past 
crop, in view of the poor financial state of the country. No exportation is anticipated 
owing to the fact that home consumption is annually increasing. 


In India 23 factories made 51,867 tons of sugar direct from cane during the season 
1925-26, an increase of 18,602 tons over the previous year. The average yield per 
100 maunds of cane rose from 7*81 in 1924-25 to 8*07 maunds in 1925-26. 

Mr. Hubbbt Edson,^ writing on “ Mechanical Progress in the Cane Sugar Indus* 
try,’* makes a tilt agednst his chemist friends in the following .words ; “ Finally it is 
a matter of profoimd moment to consider how relatively small has been the part of 
chemistry in the manufacture of cane sugar.” Mr. Edson, of course, is hardly 
serious, as he has both knowledge and experience to recognize the essential piirt of 
the chemist in every stage of cane sugar production, a part ceriainly not less impor 
tant than that of his colleague, Sie mechanical engineer. The contributions 
of the engineer and chemist to progress in our industry have been mutual, the one 
suggesting and assisting the peurt of the other. 

'I FaeU about Sugar, 1927, 23, No. 10, 229-280, 
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Long-range Cut-oR GeA'r for Corliaa Engines. 


Admission of steam into the cylinder of Corliss engines is regulated by 
the governor, not by throttling the pressure, but by varying the point of 
cut-ofE and thus regulating the quantity of steam admitt^, in accordance 
with the power to be developed. 

For a small power, steam is admitted for a short period (early cut-o£E), 
and for a greater power for a longer period (late cut-off), so that a relatively 
small or large quantity of steam is admitted in proportion to the power, 
and the maximum horse-power which can be developed depends upon the 
longest permissible period of steam admission. 

Corliss engines with single eccentric valve gear, as usually installed in 
sugar factories, have a comparatively short period of steam admission — the 
maximum cut-ofE not quite reaching 40 per cent, of the stroke ; consequently 
the power for a certain size of cylinder is much less than for slide-valve or 
piston-valve engines in which a much later cut-off is obtainable. A larger 
size of Corliss engine is necessary for a given milling plant than that required 
for the other types of engines working under identical conditions of speed and 
steam i^ressure at the stop valve. 



To overcome this feature of the Corliss engine, a long-range cut-ofE gear 
has been devised by the Mirrlees Watson Co., Ltd., Glasgow, and put into 
successful operation, by means of which the range of cut-off is increased so 
that later cut-off and greater developed power are possible. The arrangement 
and detail of such a gear, as fitted on a horizontal engine having cylinder 
28 in* dia. X 64 in, stroke, is shown in the accompanying illustrations. 

The limitations of cut-off in the usual single ecoenttlc valve gears of Corliss 
engines are due to the fact that the position of the eccentric relative to the 
crank is determined by the requirements of the exhaust valves to open and 
close at certain points in the engine stroke. Tripping and rapid closing of the 
steam valves in such gears can only take place during an opening or forward 
movement of the steam valve lever and eccentric, because release of the detent 
or ateam hook is effected by the trip gear being “ wiped ’* or brought into 
contact with some stationary part, the position of which is regulated by the 
governor to suit the necessary cut-ofE, 

To increase the range of cut-ofi, two courses are open : — 

(1) To provide separate eccentrics at different angular positions on the 
crankshaft to serve the steam and exhaust vcdves so that their movements 
are independent. This, however, leads to a design of valve gear which cannot 
^readily be operated when starting up or when reversing the engine, as is 
occasionally necessary in a sugar factory. 
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(2) To make additional use of the single ecoentrio movement in such 
a maimer as to be equivalent to a second eccentric, and utilise this movement 
for tripping the steam valves at any point during both their opening and 
closing, or forward and return movements, thereby allowing a later cut-off, 
which takes place during the return movement. This method is accom- 
plished by the long-range cut-off gear, in the manner described below. 

Reciprocating motion is taken from the eccentric rod and transmitted 
by rods and levers to trip cams, which move to and fro instead of remaining 
stationary as in ordinary Corliss gears. This oscillating movement enables 
the trip cams to follow up the trip gear on the steam valve levers and cause 
tripping even during the return movement of the eccentric or the wristplate. 
The cut-off, or period of admission, is regulated by the governor which raises 
or lowers the side levers, so that the parts oscillatiDg with the swing lever 
change the relative movement of the trip cams to a different angular position 
corresponding with the early or late cut-off, as is necessity, according to load 
on the engine. 

The mechanism by which this is accomplished is shown in the diagram 
and consists of a bracket A with levers and pins actuated by a short link B 
coupled to the body of the eccentric rod L. The motion is transmitted by 
the eccentric trip rod iC to a swing lever M carried by bracket attached to the 
governor wheel box C which supports the governor. The swing lever M 
carries the usual shaft and levers which transmit the movement of the governor 
side levers D to the governor trip rods J and trip cams JV, but these rods also 
have an oscillating movement due to the swing lever M. 

Enlarged views show the steam valve mechanism and movements of 
trip cam under the conditions of late cut-off and of early cut-off respectively, 
and further, on reference to the illiistrations it will be seen that the steam 
valves are located at the top of the cylinder while the valves for the exhaust 
are those located at the bottom. 

By the addition of the above-mentioned parts to the single eccentric 
valve gear, Corliss engines have an increased range of cut-off while no change 
is necessary to the exhaust valve gear which is operated in the iisual way by a 
positive (non-tripping) movement derived from the same eccentric and 
wristplate which serve the steam valves. 

Other parts of the valve gear mechanism are much the same as usual 
and the steam valves are closed, after tripping takes place, by the agency of 
dashposts and the rods connecting them to the back of the dashpot levers 
fixed on the oscillating spindles of the respective Corliss steam valves. 


“ When the sugar beet was introduced in Dennjork, we soon found out that if 
a farmer had forty acres of land imder cultivation, on which he had previously 
raised hay cuid gram for his dairy herd, and now devoted ten acres, or one>fourth of 
his total acreage to sugar beets, he still raised more hay and grain on thirty acres 
than he previously did on forty and also had his cash crop of beets from ten acres. 
The process was very simple : the deep-growing roots of the beets had gone down to 
new undeveloped regions of the soil and made bacterial life active there.** ' 

Considerable use is being mede in America of the Baokhaus process of recovering 
the carbon dioxide evolved in fermentation. It consists in collecting the gas from 
the fermentation tanks, and, forcing by Root blowers through Field scrubbers 
and purifiers, which latter consist of oylmdrical vessels fitted with coils, activated 
carbon being placed aroimd these coils. After passages through these vessels 
a gas is obtained which is odourless and contain Im tl^ 0.1 per cent, of water. 
It is then compressed, and sold in cylinders, or as snow.'* 


L. Hxucak in We$tem XrngatUm, March, 1927. 





Brevities. 


Beets cultivated in different parts of the Union of South Africa^ during the past 
three years showed an avera^ sugar content of 17 per cent., and a 3 deld of 10 tons 
per acre. The high and middle velds of the Transvaal are considered particularly 
suitable for this crop, the mild winter being a favourable factor. 


Among new companies recently registered in the U.K. are the following : 
SHBOFSHnus Beet Sugab Co., Ltd., 87, Bishopsgate, E.O. 2. (221,067). — ^PubUo. 
To carry on the business indicated by the title. Nominal capital, £373,500 in 
332,000 preferred ordinary shares of £1 and 332,000 deferred ordinary shares of 
2s. 6d. 

The promoters of the “ Stream Line” filter have put on the meurket a laboratory 
model, costing less than £1. It is claimed to be handy and practical, to withstand 
rough usage, and to be found in many cases to compete with and even displace 
Buchner funnels and Gooch crucibles. It is said to afford rapid filtration, to be 
easily cleaned, and to use a medium with long life. 


L. Herman, writing on beet cultivation in Denmark,® stated they had found 
in that country that the tonnage per acre can be increased without increasing the 
size of the beets, and they had now reached close to 16 tons per acre. A low yield 
of roots per acre with a low sugar content is not a climatic condition impossible to 
correct. It is an agricultural condition, always open to improvement. 

Hershey Refinery, Hershey, Cuba, has a melting capacity of one million 
lbs. per day, its output being a superior grade of granulated, sold for export as well 
as for local consumption. It is so constructed that it forms part of the original 
Hershey sugar factory built by the Hershey Chocolate Company in 1917-18. With 
the exception of the char-house, which is in an independent building, all 
of the refinery equipment is installed in an extension to the original factory building. 

Streptococcus mesenierioides^ or as better known, Lcuconostoc mesenterioides, and 
Clostridium gelatinosum in 1924-25, caused considerable trouble ir Czecho-Slovaki^ 
beet factories by the formation of mucilaginous matter in juice pipe-hnes,^ where the 
former was found to withstand a relatively high temperatme, higher than is usually 
stated to be its thermal death-point. Lime was found to exert really only a small 
effect on both ; but both were successfully checked by means of sulphur dioxide 
solution. 

In the Loriott method of preparing absolute alcohol, which has now been adapted 
to large-scale production, and is in operation by several important m^ufac- 
turers of chemiccds and explosives, the vapours are passed through caustic lime for 
their dehydration. Steam consumption is stated to be 8500 lbs. of steam per 1000 
gallons of absolute alcohol ; while the lime used amounts to 3000 lbs. per 1000 gallons, 
which latter can be sold as slaked lime. The plant is constructed of steel, and is 
said to be compact and simple. 

The National Sugar Refining Company has purchased the refinery of the 
Warner Sugar Corporation at Edgewater, New Jersey. It is reported that the 
price pnid for the property was approximately !^7,000,000. Its daily melting 
capacity is 4,000,000 lbs. of raw sugar, with a daily production of 11,000 barrels 
of refined. The Yonkers and Long Island plants of the National have a daily 
capcK^ity of about 6,500,000 lbs. of raws and 18,000 barrels of refined, making the 
combined capacity 10,500,000 lbs. of raws and about 29.000 barrels of refined. 


Dr. Wm. a. Taylor, Chief of the Bureau of Plant Industry, Washington is 
reported as having stated when justifying a 87500 appropriation for the study 
of the artichoke that it is possible this plant might to an extent displace the cane 
and the beet in the U.S.A. It was claimed for the artichoke that more sugar per 
acre could be reused from it than from either cane or beet, and that virtually no 
cultivation is required. It would not necessarily follow, he expleuned, that both 
cone and beet sugar would disappear when axtichoke sugar (levulose^) was being 
produced in commercial quantities, as these are different sugars with different 
sweetening power s. _ _ 

* S,A, Sugar J., 192<<, 10, 705-707. •* Western Irrigation, March, 1927, 

« ZsUseh, Zuekerind, Cseeho-Slot>„ 1927, 81, 161-169, 170-189. 

* Refer to I.SJ^ 1926, 212, 880, 608. 
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Rbobkt Rbsbaboh ok thb Fbodugtion of Power Alcohol from Cellulose. 

Report of the Fttel Research Board of the Department of Scientific and 

Industrial Research. 1927. 

Most vegetable matter available for the production of power alcohol consiste 
primarily of a mixture of cellulose, hemi-cellulose and ligno-cellulose. It is not 
likely that one t 3 rpe of micro-organism will be found, at all events in the near future, 
which will convert all three substances into alcohol. Attention is being concen- 
trated on the direct fermentation of hemi-oelluloses and cellulose, in the former 
case particularly on the direct fermentation of pentosans with a view to avoiding 
the utilization of inorganic acids for their conversion into pentoses. As regards 
the direct fermentation of cellulose, progress has been meule in the selection of pure 
cultuies of rapidly fermenting thermophilic types. In view of the possibility of 
success in this direction, inquiries are being made to locate within the Empire 
types of organic matter containing high percentages of unUgnihed cellulose. Further 
progress has been made in connexion with the determination of the optimum con- 
ditions for hydrolyzing pentosans and the fermentation of the resulting pentoses, 
the more important factors influencing the final results being the intervals of time 
for the successive adjustments of the pH concentration and the concentration 
of the meush. A new method for the sterilization of the mash by spraying is being 
experimented with ; if satisfactory, it would result in a saving of time, a reduction 
in the size of the plant, and less handling of the material, thereby reducing the risk 
of infection. A small sample of dried sisal pulp obtained from Kenya has been 
examined, and after hydrolysis gave a yield of 6*7 to 11 per cent, of fermentable 
sugars, produced mainly from the insoluble pentosans. The yields of alcohol- 
acetone obtciined from the hydrolyzed material varied between 6*7 to 11 gallons 
per ton of dried pulp. At the request of the Imperial Institute, experiments have 
been carried out on arrowroot residues sent over from St. Vincent. It was found 
that yields amounting to 63 gallons of the 96 per cent, ethyl alcohol would be 
obtained in the fermentation of the material by yeasts, after preliminary hydro- 
lysis of the starch present by mineral acids. When using the Boulard process, 
the disintegrated material, when suitably diluted, gave a yield cuno anting to 37 
gallons, of 96 per cent, ethyl alcohol per ton of disintegrated material. A binder 
made from straw and other vegetable substance has been developed to some extent 
by the Pulp Binders Development Co., of South Africa, and the process is connected 
on the bacteriological side with the manufacture of artificial stable manure, which 
is being developed elsewhere for agricultural purposes. Preliminary laboratory 
experiments are promising, and it seems possible that the method may produce 
a cheap and effective binder for mcddng briquettes from coal dust. 

Use of Chlorine fob the Purification of Beet Juices. O. Spengler and R. 

Weidenhagen. Vereins^Zettschrift^ 1927, No. 846, 119-121. 

When chlorine is introduced into juice, hydrochloric and hypochlorous acids 
are formed, this having two advantages, namely, the pH of the solution is made 
favourable for the flocculation of the colloids, and the oxygen liberated from the 
hypochlorous acid exerts a bleaching effect. If one operates at a sufficiently low 
concentration of chlorine, namely about 0*02 normal, and at a low temperature, 
inversion by the acids formed is practically precluded, whilst the sucrose is quite 
resistant to chlorine. But difficulty commences when one filters and evaporates, 
inversion and increased colour being the result. If one were to neutralize the acids 
by alkali, then the salt content of the juices is increased, and molasses-forming 
substances are formed. Oghi,^ however, finds in activated carbon the means of 
avoiding this difficulty, the residual chlorine as well as the greater part of the hydro- 
chloric acid being adsorbed by this medium, so that for neutralization only an 
insignificant amount of alkali is required. In addition, the carbon exerts a marked 
decolorizing effect in the acid solution, juices that are colourless, or practically so, 
which can be concentrated without fear of inversion, being thu s obtained. During 
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the last beet campaign* experiments were ccurried out by the authors at the Institut 
fiir Zuokerindustrie* Berlin* on the value of this procedure* juices being taken from 
the experimental diffusion battery of the Institut, and the chlorination process 
ceurried out as prescribed by its inventor. At the same time control tests were made, 
using 2*6 per cent, of lime calculated on the roots, the usual amount added in the 
factory. It was found that on treatment of the raw juice with chlorine cmd 2 per cent, 
of “Norit” the purity was 90*8°, whereas with 2*6 per cent, of lime it was 94*2 ; on 
liming previous to carbonation* in order to reach the purity given by 2*6 per cent, of 
lime, it was found necessary to add 6 per cent, of ** Norit *’ after the chlorination 
treatment* though it was noticed that if more than 5 per cent, were added* then 
the purity wets not raised, but on the contrary was lowered. It therefore appears 
that on the basis of the pimty the now process is hardly as advantageous as the 
old. There remains* however* the possibility of being able with the aid of the 
Ochi process to remove the colloids and colouring substances from beet molasses, 
cmd in this way to obtain a crystallizable product. In fact it was possible on diluting 
molasses in the proportion of 1 : 3 of water to make it water-white and colloid-free 
by chlorination and carbon treatment* but in consequence of the powerful buffering 
of the molasses it was not possible to obtain neutral or almost neutral solutions, 
the addition of alkali being necessary* with other consequent considerable increase 
of the melassigenic substances. Experiments were conducted with a turbine mixer 
for the purpose of thoroughly incorporating the chlorine with the molassses and so 
diminishing the chloride consumption that only a small amount of acid was formed. 
This failed completely* as the molasses solution was only transformed into a frothing 
mass* which no longer reacted and could not be filtered. Much the same result was 
obtained in the case of the juice* though it contained less frothing substances. It is 
therefore concluded by these authors that there is no prospect of utilizing this process 
in the German beet sugar industry. 


Determination of Ash in Sugars using the Electrical Conluctivity Method. 

A. R. Nees. Industrial and Engineering Chemistry, 1927* 19, No. 2, 225-226. 

Apparatus used by the author is of the type which utilizes the current from 
a 110-volt* 60-cycle lighting circuit. It consists of a one-to-one transformer, the 
purpose of which is to prevent injury to instruments through grounding of the 
circuit ; an alternating current galvanometer ; a dial-type Wheatstone bridge, and 
a conductivity cell.^ the use of the galvanometer instead of the telephone receiver 
being a decided advantage. The dial-type Wheatstone bridge is much more con- 
venient than the usual slide wire and resistance box “ hook-up.” While apparatus 
of this type is not of the higliest precision, it is rugged and dependable and will 
give a higher degree of accuracy than is ordinarily demanded in process control 
work. The manipulation is simple and rapid ; one man and a helper frequently 
make one hundred and fifty determinations in eight hours. Determinations are 
carried out at 25°C. using a solution containing 25 grms. of sugar per 100 ml. But 
the temperature control is quite important and for routine work where a large numbeir 
of samples are to be tested, a thermostatically controlled water bath is necessary. 
If only occeusional samples are being run* it is quite satisfacton;’’ to take about three 
readings between 24° and 26°C. and determine the reading at 26°C. by graphic 
interpolation. It is convenient to express all results in terms of specific conduc- 
tance (€ks multiples of 10’®) and to translate this figure into terms of ash and purity 


as occasion demands. 


The calculation is made according to the equation : 


where L== specific conductcmce* 0= conductivity cell constant* and resistance. 
A correction is made in the usual way for the conductance of the water. It is ad- 
visable to use freshly distilled water having a specific conductance of about 0*25 X 
10*® reciprocal ohms* but specially prepared conductivity water is not necessary. 
The constant of the conductivity cell is determined by using a 0*001 N potassium 
chloride solution, the specific conductance of which is taken as 14*72 X lO’® at 25°C., 
the proper water correction being also made in this case. The relation between 
' Zerban and Mull, T . S . J ., 192t5, 364 ; T 6 iXU LS . J ., 6u3 ; Luiideu* , 611 . 
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specific conductance and ash was determined by comp€U!ing the conductance figures 
with the ash as determined in the usual way for a lazge number of scunples of varying 
ash content. This relation was found to be a straight-line function over the range 
ordinarily encountered in refined sugars. Later determinations of ash showed the 
established relation to be reliable within the limits of accuracy of the direct method. 
The slope of the line was found to be such that tan 9 » 231*5 when specific conduc- 
tance X 10:^ is plotted as ordinate and percent, ash as abscissa. Therefore the 
percent, ash may be determined by dividing the specific conductance X 10^ by 
231*5. This value was determined for average beet sugars produced in Colorado, 
Nebraska, and Montana, and would undoubtedly be applicable to any beet sugar 
containing ash of similar composition. The ash-conductance relation for refined 
cane sugars has not been investigated. It is probably slightly different from that 
found for beet sugars because of the relatively large percentage of highly ionizable 
alkali salts present in the ash of these sugcnrs. Some results showing the effect of 
sugar concentration on the specific conductance were obtained, it being observed 
that the conductance is near the maximum at a concentration of 25 grms. per lOOrol. 

VaBIATION op SpBCIPIO CoNBXTOTAKOB X 10*® WITH CONOENTBATION. 


SUQAfi 


CONCBNTBATXON, GUMS PER 100 ML. 
fi 10 Ifi 0 20 25 35 50 


Pure .. 0*025 .. 0*035 .. 0*039 .. 0*039 .. 0*037 .. 0*021 .. — 


A 2*200 . . 3*900 . . 5*200 . . 6*100 . . 6*600 . . 6*700 6*400 


B — ..14*000 ..18*300 ..21*500 ..22*900 ..23*700 ..19*100 


and that the variation of conductance with concentration is very slight. This 
fact infiuenced the choice of this concentration for regular use b^ause extreme 
accuracy in weighing and dilution is obviously unnecessary. There remain to be 
determined some very interesting fundamental data concerning the effect of sugar 
on the dissociation constant, and of other factors such as viscosity which infiuenoe 
the conductance of solutions of inorganic salts. Undoubtedly a study of these 
factors will lead to wider applications of the method m refinery and beet-house 
practice. 


Production op Alcohol from Vegetable Matter (including Beet Tops, 
Crowns, and Slices). Sir Frederic Nathan. Presidential Address to the 
Institution of Chemical Engineers, 1927. 

Work on a process, chemical in its initial stages, for making alcohol from the 
cellulose of tropical and semi-tropical vegetation had been ccuried very far. It 
could now be said that, so f€tr as the fermentation process was concerned, an in- 
expensive and readily controlled pure culture method had been worked out by which 
the hemicelluloses present in the materials could be converted into a mixture of 
alcohol and acetone. On the other hand the hydrolysis process, while presenting 
no difficulties in the laboratory, or even in the intermediate scale unit, could not be 
performed on a manufacturing scale, as autoclaves of acid-resisting materials were 
not obtainable of sufficient size. It wets decided therefore by the Department of 
Scientific and Industrial Research to ascertain whether less complicated methods 
could not be devised. For this purpose it was detennined to investigate the effect 
on the pentosans of low temperature and of a minimum quantity of liquid of high 
hydrogen ion concentration. As a result of these investigations, the following 
procedure was evolved for working a tank of 160 galls, capcuxity : Raw material was 
(if necessary) cut into a convenient size, and steeped for four to six hours at ordinary 
temperature in a 2 per cent, solution of sulphuric acid in the proportion of 1 to 10. 
Then the surplus acid was drawn off, leaving in the material from 1*5 to 3 times its 
own weight of diluted acid, which quantity could be considerably reduced by the 
introduction of suitable presses. The damp material was next treated for seven 
hours with live steam, the effect of this on the acid-soaked material being sufficient 
to destroy all mioro-oiganisms and their spores. Subsequent extraction of the pen- 
' toses was carried out under aseptic conditions and with sterile water collected from 
the excess steam used in the hydrol 3 nBis, thus securing a sterile mash without the 
need of a iq>ecial pressure sterilisation process. Heating the material under pressure. 
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whether it was acid or neutral, was entirely eliminated and the process was simpli- 
fied in important directions. Further, a solution of pentoses was obtained which 
in its fermenting qualities was found to be equal, if not superior, to the solution 
prepared by pressure boils. Use of beet waste materials, supplemented possibly by 
small, damaged and surplus potatoes, for the manufacture of alcohol for use as 
a fuel on the sugcg: beet farms had been investigated at the Bcu3teriological 
Laboratory of the Boyal Naval Cordite Factory and the results had indicated 
that these products could be made to yield alcohol not only from the natural 
sugars, but also from the pentosan portion of their composition. Approximate 
yields obtained so far on a laboratory scale were as follows : — Tops, as collected, 
4} galls. ; dry, 30 galls, per ton. Crowns, as collected, 13 galls. ; dry, 53 galls, per ton. 
Extracted shoes, dry, 35 galls, per ton. 

Relative Sweetness of Sucrose and Levulosb. J. J. Willaman.^ Commum- 
ceded to this Journal, 

Spengleb and Traeoel conclude that fructose has a sweetness of 108, if sucrose 
is rated as 100, a value so decidedly different from 173. assigned by Biesteb, Wood, 
Wahmn, and Willaman in 1925.* The former used a 4 per cent, sucrose solution 
as a stemdard, and compared it with 3*8, 3*6, and 3*4 per cent, levulose solutions, 
a number of people being asked to taste first the sucrose and then one of the levulose 
solutions, and in this way decide which levulose solution had the same sweetness 
as the sucrose. But in the method of Biesteb et al (the Minnesota method) the 
subject rinsed her mouth with 15 c.c. of distilled water, the end of her tongue was 
dried with cotton, and one drop of one of the sugar solutions placed on the tongue, 
the result being reported as “ sweet,” ” doubtful,” or “ not sweet.” About 20 
women took part in the tests. In this way, there was determined for each sugar the 
threshold ” concentration, i.e., the lowest concentration which was detectably 
sweet to aU the experimental subjects. In the latter method the memory of a 
sweet sensation is not involved, as within a few seconds the subject can make her 
decision, and she merely decides whether the solution was sweet or not sweet. On the 
other hand, the method used by Spengleb emd Tbaeoel, involves remembering 
how sweet a previous solution was imtil the next solution is tasted, whereas taste 
images are weaker, more transient and fiuctuative than are images from other 
senses. Determination of the “ threshold ” concentration seems therefore to be 
a f€ur more acciuate index of sweetness than would the comparative method. Tap 
water and the addition of sodium chloride was used by the German investigators. 
But it is contrary to the principles of quantitative methods to confuse a taste sen- 
sation by bringing in another and different taste sensation. To be sure, Spengleb 
and Tbaegel chum that their accuracy is increased by so doing, but this indicates 
still further a lack of acuity in their method. They then go on to state : 
“ The manufacture of large quantities of it (levulose) in a pure, crystalline con- 
dition has been hindered by considerable difficulties which appear in the method, 
and by the low yields which make the manufacture appeeir unfeasible, although' 
possibility of a technical cu^hievement of fructose production is not disputed.” 
But the writer (Prof. Willaman) feels it would be a great mistake for the sucrose 
industry to sit complacently and watch the development of the levulose industry, 
under the mistaken idea that it is only slightly sweeter than sucrose, and that, 
therefore, it will not be a serious competitor. He is convinced that it is a far sweeter 
sugar ; and that, on this basis alone, it can become a strong competitor of sucrose. 

Some Notes on the Influence of Felteb-papeb on the Polarization of 
Sugar Solutions. K. Vnuk. Zeitoo^. Zuckerind. Czecho,, 1926, 51, 125-128, 
133-139. In filtering sugar solutions for their polarization, the moisture present in 
the paper may exert a sufficient effect on the conoentraton of the liquid to cause 
cm error in the reading.* If the paper oontams less than 7 cent, of water, then 
the solution becomes concentrated; but if, on the oontretry, if it is greater than th is. 

* Univentty of Sfinnesots, St Paul, Mfain., U.8X ■ Am, J. Physiol, 78, 887, 897. 

* See Habdin aud Zs&ban, 1925, 6:i-54 
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figure, then the solution is diluted. Paper containing 7 per cent, of water can be 
obtained by keeping it in a desiccator over a saturated solution of ammonitlxn 
thiocyanate. — Nbw H.I.C. Indioatobs. Barnett Cohen. Public Health RepcrtB^ 
1926, 15, 3051-3074. Six new compounds are described of the sulphonephthalein 
series which are of value as indicators in volumetric analysis and as reagents for the 
colorimetric determination of hydrogen-ion concentration. They have the following 
scientific names, proposed common neunes, useful pH range, and colour chcmge in 
passing from acid to alkaline : Tetrabrommetacresolsulphonephthalein (brom cresol 
green^), 3*8 to 5*4, yellow to blue ; Tetrachlormetacresolsulphonephthalein (ohlor 
cresol green) 4*0 to 5*6, yellow to blue; Dibromphenolsulphonephthalein (brom phenol 
red), 5*2 to 6*8, yellow to red ; Dichlorphenolsulphonephthalein (chlor phenol red), 
4*8 to 6*4, yellow to red ; Dibromdichlorphenolsulphonephthalein (brom-chlor phenol 
blue), 3*0 to 4*6, yellow to blue ; Metcu^resolsulphonephthalein (metacresol pui^le) 
with a dual pH range and colour change, i.e., 1*2 to 2*8, red to yellow, and 7*4 to 9*0, 
yellow to purple. — Rbpokt op the New York Sttoar Trade Laboratory, 1926. 
F. W. Zerban, N, Y. Sugar Trade Lab. Inc., 80, South St. New York, U.S,A. 
Dr. Zerban reports that : The average polarization of all samples was 96*11, the 
same as the year before. The highest monthly average was 96*42, and the lowest 
95*79, the difierence between the two being 0*63, or the same as in 1925. The 
percentage of samples testing between 96° and 97° has again risen further, from 
58*65 in 1925 to 59*25 in 1926, while that of scunples polarizing between 95° and 96° 
has declined from 28*47 in 1925 to 25*33 in 1926. However, the relative number of 
samples polarizing below 95° has slightly increased, from 7*07 per cent, in 1925 to 
7*32 per cent, in 1926.” — Removal of Precipitates from Settling Tanks. 
H. Steen, Chemiker Zeitung, 1926, 50, 961-962. It is often advantageous if the sedi- 
ment is drawn off instead of removing the bulk of clear liquid. This can be effected 
in an cylmdrical tank (here described) with a conical bottom, a pressure vessel 
being connected to the sludge outlet-cock to balance the liquor head. Several 
conical sumps so arranged may be connected to one large tank. — Determination 
•OP Water in Sugar, etc., by Distillation with Xylene. J. Pritzker and R. 
Jungkunz. Chemiker Zeitung, 1926, 50, 962-963. An apparatus, claimed to make 
possible the accurate determination of water by continuous distillation with zylene, 
has a cooler of the internally suspended type with outer vapour jacket. The turbid 
distillate is collected in a tube, which is centrifuged. — Relative Sweetness of 
Sucrose and Levulose. O. Spengler and A. Traegel. ZeUschrifi dee Vereins der 
deutachen Zvcker-lndustrie, 1927, 1-12. Paul’s value® for levulose was 103 with 
■sucrose as 100. But Deebr® foimd 150, Willaman^ emd others, 173*3, and the Water 
Laboratory of the U.S. Department of Agriculture,^ has stated 150 Tasting 
experiments ccuried out by eight or nine persons now show the value to be 108 only, 
the same value practically being foimd whether the solutions were made with 
•distilled water, with tap water, or with tap water in which 0*05 per cent, of salt was 
added. — New Apparatus for the Electrometric Determination of Ash in 
Bugar Factory Products. K. Sandera. Zeitech. ^uckerind. Czechoaloi)., 1927, 
51, No. 22, 205-211. A scheme of optical instead of the more usual telephonic 
indication of the balancing of resistances in a bridge is proposed. A.C. from the mains 
(120 volts and 50 periods) is divided into four resistances, the first two of which 
•comprise a pair of lamp bulbs and the other two the liquid being examined and a 
constant resistance device. On altering the distance between the platinum elec- 
trodes composing the cell containing the solution of the sugar under examination, 
the resistance in the circuit is altered and can be balanced with the constant 
resistance, the two lamps being equally illuminated at the point when equilibrium 
•exists in the system. Then the ash content is read from a scale calibrated by means 
of solutions of known content in mineral matter. Apparatus on this principle is 
Raid to have given results differing from those fotmd by the usual gravimetric method 
by 0*02 in the case of 68 per cent, of the raw sugars examined, and by 0*04 only in 
four cases. J.P.O. 

' Thia indicator has already found use. 

■> Cham. Zeit., 19^1. 706. « l.iS.J., 1932. 461. « 1936, 669. « Through Cantram,, 31, 626. 
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UNITED STATES. 


Etapobatozi. GustavNickolai,of New York,X7.S.A. 1»611,059. December 14th, 1926. 

Some of the objects of the present invention are : to maximize the thermal 
efficiency as a result of a more efleotual distribution of the heat or steam ; to obtain 
a more thorough vapourization of the liquid or jtiice by causing a novel entrainment 
of the liquid or juice ; to maximize the circulation without any unnecessary con- 
flict between the ebullient liquid and the liquid in the tubes ; to obtain a more 

effectual deflection of the ebullient liquid 
and vapours so that they will be im- 
pinged against a metal wall before escap- 
ing, giving the bubbles carried with the 
vapours a chance to break ; to attenuate 
the escaping vapour and the ebullient 
liquid : to cause the particles not capable 
of gasification to be impinged against 
a metal body to obtain thorough disinteg- 
ration, and to make provision for draining 
condensate, and the liberation of gases 
and pressure which might interfere with 
the proper action in the evaporator. 
Referring to the drawing, the evaporator 
will include a vessel 10 any desired con- 
struction and size consistent with the 
arrangement of the other parts arranged 
within the chamber 11. Communicating 
with this chamber is a syrup outlet 12 and a 
vapour outlet 13 which leads to a vacuum 
pan. Supported in any suitable manner 
as at 14 is a pan 15, and supported above 
it to any preferred degree is a pan 16 of 
annular construction, and leading to the 
latter is a liquid inlet 17. Superposed over 
receptcu^les 15 and 16 js a calandria, which 
consists of a hollow body 19 annular in 
construction, to provide a chamber 20 and 
a passage 21 located centrally of the shell, and substantially centrally of the chamber 
11. Arranged between and opening through the walls 22 and 23 of the shell 19 
is an annular series of tubes 24 which are nested together as closely as possible* 
It will be noted that these tubes are disposed at an angle with respect to a vertical 
plane and are inclined upwardly and inwardly with respect to the central vertical 
axis of the vessel 10. It will be further noted that the lower ends of the tubes 24 
are opened to the receptacle 16. Surroimding the series of tubes 24 is an annular 
series of tubes 25 which are arranged between the walls 22 and 23 and open there- 
through. The tubes 25 cu« arranged at an angle with respect to a vertical plane 
and are inclined upwardly and outwardly with respect to the central vertical axis 
of the vessel 10. It will be further not^ that the lower ends of the tubes 25 are 
opened to the receptcusle 15, and that the upper ends of the tubes 25 are opened 
to the cheunber 11 similarly to the tubes 24. In order to heat tubes 24 and 25, 
there is provided a steam conduit 26 which enters the chamber 1 1 and has a number 
of branch conduits 27, there being six in the present instance,' each of which com- 
municates with the chamber 20 of the shell 19. It will be noted that each branch 
conduit 27 communicates with the chamber 20 between the inner series of tubes 
24 and the outer series of tubes 25, as shown clearly in the drawing. In order to 
deflect or to cause the impingement of any particles which have not been disin- 
tegrated in the chamber 11, there is provided at the top of this chamber a means 



‘ Copiet of of patents with their drawiiiffs oau be obtained on sppiioation to the 

following JCinffdom : Patent OfBoe. Sales BranoTi, 25, Southampton Buildings, Ohanoerj 

I*ne, London, W.O 2 (prloe Is each). Abstracts of United Kingdom patenta. marked in our Kevlew 
with a ster (<») are reptoduoed from the JUustraied Offlcial Journal (PofenteJWth the permisstoh of 
the Oontroller of H.ll. Stationery Ottoe, London. Sometimes only the drawing or drawings are 
te reproduced. United &LaU$: Oommissloner of Bateots, Washington, 0.0. (price 10 cents each). 
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28 for that purpose. This consists of a ccuiing 29 which provides a bottom 80 and a 
flue 31 which surrounds the conduit 26. A pan or reo^tacle 32 is arranged on the 
top of the flue 31 and closes the upper end thereof. Badiating from the wall of 
the flue 31 are short tubes 33 which establish communication between the chamber 
11 and the outlet 13. Any condensate falling into the receptacle 32 is drained 
therefrom by a drain pipe 34, and any condensate in the chamber of the casing 

29 is drained therefrom by virtue of a drain pipe 36 which commimicates with the 

interior of the casing 29 and leads to the bottom of the chamber 11. In order to 
drain emy condensate in the chamber 20 there is provided a number of tubes 36 
which communicate with said chamber and lead to a common outlet pipe 37. Air 
and gas outlet pipes 38 are also employed for liberating the same from the chamber 
20 when steam is first introduced to the cheunber 20. Saccharine juice enters 
the receptacle 16 through the inlet 17 and rises in the lower ends of the tubes 24. 
Steeun is admitted to the chamber 20 which will cause the liquid in the tubes 24 
to move upwcudly and out through the upper ends of the tubes 24 due to the difler- 
ence in temperature of the Uquid and the heat retained by the tubes 24. The 
liquid in a condition of ebullition courses upwardly and inwardly and owing to the 
disposition of the tubes is deflected in part by a baffle 39 ; the vapour rising and 
the remnant falling through the passage 21 to the receptacle 15 from which it 
enters the lower ends of the tubes 25. The liquid entering the lower ends of the 
tubes 25 will have cooled to some extent and being brought into the presence of 
the heated tubes 25 will move upwardly and outwardly of the chamber 11 ; the 
vapour rising and any remnant will pass downwardly to the bottom of the vessel 
10 and will pass out through the outlet 12. The vapour passes upwardly and is 
attenuated and kept from condensing by the heat of a portion of the conduit 26, 
while the ebullient liquid is constantly heated by the branch conduits 27, thus maxi- 
mizing vapourization. All the vapour passes through the tubes 33 to the outlet 
13 from which it passes to the vacuum pan. Any particles carried up by the vapour 
will be impinged against the wall of the casing 29 to cause further separation from 
the vapour. From the foregoing it should be obvious that loss of heat by radiation 
is reduced to the minimum ; that choking of the tubes 24 and 25 is prevented due 
to the memner in which the liquid is sent out of the tubes ; and that air will be 
almost entirely excluded. 

Makufactubb, Apflioatioi^, and Bbyivifioation 07 Activated (Deooloxtbizino) 

Cabbon. {A) Edouard Urbain, of Paris, France. 1,610,399. December 

14th, 1926. (B) Wm. B. Alexander, of Plainfield, N.J., U.S.A. 1,610,408. 

December 14th, 1926. (C) Oscar L. Barnebey, of Detroit, Mich., U.S.A. 

1,614,913. January 18th, 1927. (D) Oscar L. Barnebey, of Detroit, Mich., 

n.S.A. ; and Merritt B. Cheney, deceased, late of Briggsdale. Ohio, U.S.A. 

1,614,707. January 18th, 1927. (127) Fred B. Arentz (assignor to U.S. 

Industrial Alcohol Co.). 1,616,073. Februajy 1st, 1927. 

{A) Manufacturing active carbon comprises the steps of impregnating 
cellulosic material with a substance of acid reaction comprising oxygen and phos- 
phorus in chemical combination, and thereafter heating the material above 700°C. 
and until there is a substemtial evolution of phosphides. (B) This process comprises 
calcining, while excluding air therefrom, carbonaceous clay in it snatural moist 
state. ( 0 ) In a process of treating vegetable carbonaceous materials to separate 
and recover constituents thereof, claim is made for the steps which comprise carbon- 
izing said materials, thereafter heating the carbonized product in the presence of 
chlorine so as to volatilize and separate certain of the chlorides thus produced, 
extracting soluble chlorides remaining in the residue, and washing the residual carbon 
free from impurities. (D) A process of making adsorbent carbon consists in heating 
at ccurbon-aotivatlng temperatures carbonaceous material and steam and generating 
therefrom gaseous reaction products of higher CO^ content than CO content. ( J27) A 
process for revivifying an absorbent material consists in applying live steam thereto 
and then removing any residual condezxsed and unoondensed steam by applying a 
gaseous non-supporter of combustion thereto, kk such a manner as to remove odorous 
impurities therefrom and restore its capability of removing such odorous impurities. 
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Evapobatob Plant opebating with High Pbessxtbb Steam. Julius Mugler, 
of Berlin, Germany. 1,598,301. August 31st, 1026. 

In modem evaporator plants which work with high steam pressure, the condenser 
is omitted, the steam in that caee being conducted to other steam consumers, after 
it has done its work in the evaporators. In such evaporator plants, because of 
variations in the steam consumption, the pressure in the last evaporator will either 
rise above or drop below the desired point with the result that the final density of 
the material imder evaporation varies, and, when the pressure rises too high in the 



\^5 



last evaporator, steam must be blown off. In accordance with the present invention, 
there is provided besides the regular evaporators an additional unit, which may 
operate either as another evaporator or merely as a part through which the material 
under treatment may pass, there being overflow pipes or by-p€W5s connexions for 
the vapours between the various units, which overflow pipes are equipped with 
automatic regulators so that steam of higher pressure of one unit may be supplied 
to the next succeeding units, a further regulator being provided between the additional 
unit and other steam^oonsuming devices. Where the amouxilNef the material to be 
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evaporated and the ^nsity are not always the same, further means are required to 
keep the evaporation constcuit so as to prevent various degrees in the density of the 
final product. To this end, in the steam or vapour pipes a special valve is provided 
which automatically regulates the steam or vapour by means of an automatic density 
regulator controlled by the density of the evaporated material. According to Fig. 1, 
the plant comprises the well-known evaporator units 1, 2 and 3, adapted to receive 
clarified j uice. Fresh steam is supplied to the heating chamber C of the evaporator 1, 
the hot vapours arising from the juice in evaporator 1 passing through the pipe 5 
into the heating chamber of the evaporator 2, while the hot vapours arising from 
the juice in evaporator 2 pass through the pipe 6 into the heating chamber of 
evaporator 3. Surplus steam or vapoims pass from the evaporators through the 
pipes 9, 10, 11 respectively to other steam or heat-consiiming apparatus (not shown). 
In addition to the evaporators 1, 2 and 3 there is provided a further unit 4, to the 
heating chamber C® of wliioh hot vapours may be supplied at certain times from 
evaporator 3 through pipe 7. The pipe 7 is provided with an automatic regulator 17 
and a similar regulator 16 is provided in the steam or vapour discharge pipe 8 of 
the unit 4. Evaporated sugar juice is successively pumped through the pipes 12, 
13, 14 from one evaporator to the next and finally into the additional unit 4, from 
which it is discharged through the pipe 16 connected to a pump (not shown). If, 
because of too small a withdrawal of steam or vapours by consumers from the pipes 
9, 10 and 11, the pressure in the evaporator 3 rises to above a predetermined point 
the automatic regulator 17 is caused by the rise of pressure to operate to admit steam 
or vapours to the heating chamber of the unit 4, which heretofore acted only as a 
passage for the evaporated sugar juice but now also begins to do work as an evapora- 
tor, so that the total efficiency of the plant and thereby also the density of the final 
product are kept constant. Should the pressure in the imit 4 also rise above a 
predetermined point, due to further lessened steam or vapour consumption through 
the pipes 9, 10, and 11, the automatic regulator 16, like the regulator 17 will be 
actuated by the excess pressure to let steam or vapours escape from the unit 4 
either to a consumer, or a condenser, in case the temperature of the unit 4 is so low 
that the steam or vapour can not be utilized any further. The amount of steam or 
vapour in that case, however, will be only a fraction of the steam or vapour wasted 
in an evaporator plant of the usual construction, in which the additional unit for 
making use of the surplus vapoius is laeking. Similar automatic regulators 19 and 
20 like those shown at 16 and 17 are provided in the by -pews connexions 19” connect- 
ing the pipes 9, 10 and 11 in Fig. 1. These latter regulators are provided to permit 
surplus steam or vapour of a unit of a higher stage to be supplied to the unit of a 
lower or succeeding stage, in case the steam or vapour consumption for other steam 
or vapour consuming devices should decreckse while that of the next succeeding stage 
increases. 

In Fig. 3 is shown in detail one type of automatic regulator. Beference charac- 
ter 19^ designates the connexion between conduits 9 and 10. Flow of vapour or 
steam through this connexion is controlled by a valve 60 operated by a servo-motor 
46 which is in turn operated by a pilot valve 33, 34, which is in turn ojierated by a 
relay R which relay is responsive to changes of pressure in conduit 19® ahead of 
valve 60. Changes of pressure in conduit 19® are transmitted through tube 61 
and act upon a bellows 36 which is connected to a lever 62 through the intermediary 
of a pin 37. Lever 62 carries at one end a bafflng member 38 which is positioned 
over an opening 41® in a conduit 41 which connects with the pilot valve housing. 
Lever 62 is pivoted at 39 and is acted upon by a spring 40, the force of which is 
opposed to the pressure of conduit 19*^ transmitted to bellows diaphragm 36. The 
pilot valve is supplied with fluid under pressure by means of conduit 43. This 
conduit supplies fluid both to the servo-motor and to the relay. The supply to the 
relay takes place through a branch conduit 43® which contains a restriction 42. The 
fluid in flowing to the relay flows through a chamber 30® one side of which is formed by 
a diaphragm 31 which is connected to the pilot valve 33, 34. Fluid pressure acts in 
chamber 30® and is opposed by spring 64. The pilot valve 33, 34 aflords connexion 
with the servo-motor 46 through conduit 46 witjt either supply conduit 44 which is 
cozmeoted to conduit 43 or a discharge conduit 56. Assume that the pressure decreases 


284 



Patents. 


in conduit 19* . Lever 62 is then rocked to restrict outflow through opening 41*. 
This causes a rise of pressure in chamber 30*^ which moves diaphragm 31 to the right 
and connects conduit 46 with discharge conduit 66. The pressure oi fluid on the 
upper side of piston 47 is then released and due to the weight 49 wliich acts upon 
valve 60, piston 47 moves upwardly and valve 60 closes. The pressure is thus return- 
ed to normal. Assume, on the other hand, that the pressure increases in conduit 
19* . This causes a rise of pressure force against bellows 36 which moves lever 62 
so that baffling member 38 allows a greater outflow of fluid through opening 41* 
and from conduit 41. Due to the restriction 42 this causes a drop of pressure in 
chamber 30* which results in a movement of diaphragm 31 to the left and movement 
of pilot valve 33, 34 to the left whereby conduit 46 is connected with conduit 44 and 
pressure fluid is supplied to servo-motor 46 causing a downward movement of piston 
47 which results in an opening of valve 60, thus returning the pressure to normal. 
It is thus seen that the valve 60 is so operated that the pressure in conduit 19* in 
front of the same and therefore the pressure in conduit 9 is maintained constant. 

Reduction of Suoabs to Adcohol. Henry J. Creighton, (assignor to 
Atlas Powder Co., of Wilmington, Del., U.S.A.). 1,612,361. December 28th, 

1926. The electrolytic reduction of a sugar comprises disposing a non-acid electro- 

l3rtic solution of the sugar to be reduced between the anode emd cathode of an 
electrolysis cell. — Evapobatob Tube Connectobs. Walter L. Badger (assignor 
to Swenson Evaporator Co., of Harvey, XU, U.S.A.). 1,612,961. January 4th, 

1927. Claim is made for the combination with a cylinder having a head and a 

plurality of tubes in the cylinder extending through the head, of a cover connec- 
ted to the cylinder having passages therein for connecting pairs of said tubes to 
form coils, the cross sectional area of the inlet ends of the passages being greater 
than the cross sectional area of the discharge ends of the tubes and the cross sectional 
area of the outlet ends of the passages being less than the cross sectional area of 
the inlet ends of the tubes. — ^Revivifying KiiiN. Leon A. Tarbox (assignor to the 
Emlenton Refining Co., of Emlenton, Pa., U.S.A.). 1,613,299. January 4th, 

1927. Spent material is passed through a passageway in indirect heat conductive 
relation with heating gases applied to the passageway, in introducing air to the 
material in the passageway at longitudinally spaced intervab while it is being 
heated in sufficient quantity to bum combustible carbonaceous material contained 
therein, and in maintaining the ecuth in a state of agitation during such treatment. 
Non-Cobrosive Alcohol Composition. Walter T. Schreiber (assignor to U.S. 
Industrial Alcohol Co.). 1,613,808. January 11th, 1927. In combination, a metal 

container having therein a non-corrosive alcohol composition containing a soap 
forming material, which composition would corrode the container if said soap 
forming material were absent. — Sap Evaporator. Samuel C. Nicols, of Waddington, 
N.Y. 1,614,016. January 11th, 1927. A sap evaporator, comprising a liquid 
container, a heater mounted in the lower end of the container, a condensing chamber i 
located above the liquid container and in communication therewith, a coil mounted 
within said liquid container, a spile arranged to flow the sap into said coil, and a 
syrup-receiving container connected at the lower end of the liquid container. — 
Distillation of Liquids. John L. Major and Benj. Taylor, of Bilston, Englcmd. 
1,614,483. January 18th, 1927, In the distillation and evaporation of liquids, a 
method is claimed of feeding the liquid into the still consisting in passing the liquid 
in a plurality of streams of relatively narrow but substantially oblong cross-section 
through the body of the liquid in the still, the streams discharging above the body 
of liquid in the still and passing therein. — ^Distillation of Alcohol. Elwood 1. 
Clapp (assignor to U.S. Industrial Alcohol Co.). 1,614,877. January 18th, 1927. 

The process comprises distilling an aqueous liquid containing alcohol and lower 
boilizig impurities, withdrawing liquid alcohol and alcohol vapour, both at a higher 
concentration than the liquid being distilled, from the materials evolved in the 
distilling operation, conveying the liquid alcohol and alcohol vapour containing 
lower boiling impurities to a column and distilling the samo so as to remove lower 
boiling impurities therefrom while recovering alcohol therefrom substantially freed 
from such lower boiling impurities. 
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United Kingdom. 


IMPORTS AND EXPORTS OP SOOAR. 
IMPORTS. 



Onb Monih ending 

Turbe Monihs ending 


March sist. 

March dlsr. 

Unkbfinid Suoabs 

1926. 

1 Tons. 

1927. 

Tons. 

1926. 

Tons 

1927. 

Tons. 

Poland 

101 

.... 

1,990 

198 

Germany 

860 

.... 

860 

680 

Netherlands 

• • • • 

.... 

• • . • 

• . • • 

France 

Ozeoho-Slovakia 

.... 

315 

.... 

927 

Java 




65 

Philippine Islands 

Otiba 

9,271 

22,126 

52,640 

44,476 

Dutch Guiana 

tiayti and San Domingo . 

7,026 

16,694 

12,295 

23,026 

Mexico . . . 



.... 

• a . « 

. » s • 

Peru 

10,666 

20,160 

26,392 

60,668 

Brazil 

2,298 

401 

95 

15,655 

4,022 

Union of South Africa . , . 

600 

14,338 

Mauritius 

61,243 

26,738 

121,726 

66,381 

Australia 

32,614 

2 

105,961 

14,764 

Straits Settlements 

Btitish West Indifis, British 

.... 

•• 

.... 


G iiiana & British Honduras 

5,069 

4,467 

17,797 

12,260 

Other Ooiiiitries 

1,995 

129,487 

2,525 

94,726 

5,288 

7,2_86 

250,372 

Total Raw Sugars . . . 

859,871 

Ubpinbi) Suoaks. 





Poland 

730 

62 

5,226 

3,487 

Germany 

1,305 

30,271 

371 

2,598 

4,459 

Netherlands 

26,761 

60,964 

43,120 

Belgium 

299 

190 

1,924 

1,268 

France 

.... 

.... 


Ozecho- Slovakia 

22,042 

9,209 

64,612 

44,580 

Java 

• ■ • . 

.... 

.... 

. . • ■ 

United States of America , . 

1,18ft 

4,876 

1,842 

6.221 

Canada 

5,365 

9,466 

14,210 

18,692 

Other Countries 

248 

2,979 

7,945 

3,639 

Total Refined Sugars . 

61,449 

58,904 

159,820 

125,468 

Molasses 

18,846 

21,806 

52,801 

24,331 

Total Imports 

209,781 

170,486 

571,492 

400,171 

EXPORTS. 

Briiibh Rmfinbi) Suoahs. 

Tons 

ToVis 

Tons 

Tons. 

Denmark 

89 

141 

243 

214 

Netherlands 

64 

20 

115 

93 

Irish Free State 

4,830 

2,789 

14,713 

8,302 

Channel Islands 

56 

36 

176 

94 

Canada 

. • • • 

.... 

.... 

.... 

Other Countries 

5,898 

1,501 

14,726 

2,641 

Foubion & Colonial Sugars 

9,927 

4,484 

29,973 

11,344 

Refined and Gandy 

146 

209 

456 

584 

Unrefined 

536 

86 

698 

277 

Various Mixed in Bond.... 
Moliifpses 

. . , . 

640 

’39 

1,025 

104 


Total Exports 

11,249 

4,818 

82,052 

12,809 


Weight* oalculmted to theliieareft ton. 
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United States. 

(WilUlt f Bray.) 


(Tons of 9.940 lbs.) 

1927. 

Tons. 

1996. 

Tons. 

Total Receipts, January Ist to April 27th 

1,032,382 

. 1,268,632 

Deliveries „ ,, 

997,580 

. 1,126,433 

Meitmgt by Refiners ,, „ 

942,648 

. 1,045,000 

Exports of Refined „ „ 

24,000 

. 37,000 

Importers’ Stocks, April 27th 

160,164 

150,856 

Total Stooks, April 27th 

276,363 

302,666 


1996. 

1925. 

Total Consumption for twelve months 

6,671,335 

5,510,060 


Cuba. 


Bx porta 
Stocks 


Statbmsnt of Exports and Stooks of Sugar, 
1925 1926, AND 1927. 


(Tods of 9.340 Ihs.) 


1995. 

Tons. 

1,563,873 

802,936 


1996. 
Tons 
.. 1,323,976 
1,193,158 


1997 

Tons. 

1,098,473 

1,310,348 


[jooal OonHiimption 


2,366,809 

45,000 


2,6r:,134 2,408,821 

36,000 26,000 


Receipts at Ports to March 31st 


.... 2,411,809 


2,652,134 2,434,821 


Havana, March SUl^ 1927* 


J. OiJMA. — L. Mbjkr 


Sugar Crops of the World. 

fWilUtt f Qray*i Ecixmatcc to April %7thy 1927 J 



1926-27. 

1925-26. 

1924-25. 

Cans. 

Tons. 

Tons. 

Tons. 

Ameiioa 

8,299,779 

8,66-,4l6 

8,877,329 

Asia 

6,186,957 

6,308,484 

5,661,027 

Australasia 

610,000 

592.911 

536,490 

Africa 

618,000 

678,673 

546,260 

Europe 

7,600 

8,700 

8,087 

Total Cane 

15,622,236 

16,255,183 

15,628,198 

Bbit. 




Europe 

6,854,285 

7,441,441 

7,083,068 

U.8.A 

801,246 

804,439 

974,186 

Canada 

28,000 

32,475 

36,200 

Total Beet 

7,683,531 

8,278,365 

8,093,453 

Totax Oanb and Bbbt.. 

88,805,767 

84,588,688 

88,781,648 
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United Kingdom Monthly Sugar Report: 


Our last report was dated the 9th April, 1927. 

There has been a recovery in prices since our last report but conditions have 
continued unsettled, owing to the prospect of large shipments of Javas to 
Europe. 

The London Terminal Meurket has been very active and chiefly concerned 
with the liquidation of May. The knowledge that there was to be no change in 
the existing scale of duties in the Budget proved stimulating to the market, and 
oonfldence seemed once more restored, but has since been shaken by heavy sales 
of August against Javas. Large quantities of May have been transferred to August 
and New Crop. The Now Crop does not appear to be pressing, although business 
is doing in small volume. May moved from IBs. 7id. to 17s. 7Jd. to 16s. SJd. to 
178. IJd., August was traded in heavily from IGs. lljd. to 18s. IJd. to 16s. lljd. 
to 178. 4id. October sold from Ids. lO^d. to 16 b. 7|d. to 16s. 3d., whilst December 
fluctuated frOm 15s. 6d. to 16s. 3d. to 15s. 9fd. March on the new basis moved 
from 17s.. 4Jd. to 17s. lljd. to 17s. 6d. The latest prices are May 17s. IJd., August 
178. 6d., October 16s. 3|d., December 168., and March 178. 7Jd. 

The demand for actual sugar improved after the Budget. There have been 
occasional bursts of trade, but generally speaking there has been a poor 
demand. 

Beady Czechos and Dutch Granulated sold up to 188. 4Jd., but recently down 
to 17s. 6d. again. The latest price is 17s. 9d. to ISs. June/August deliveries 
have been sold at about 4^. premium. American and Canadian Granulated 
have not been pressing by first hand, but second hand has sold up to 18s. lOJd. 
c.i.f. The latest price is 18s. 7Jd. White Javas have been freely offered, and at 
one time sold as low as 16s. 9d. c.i.f. Although not much business has been done 
with the United Kingdom it is estimated that Europe has already bought 100,000 
tons of this sugar. Spot Granulated sold from SOs. 7id. to Sis. 3d. euid down again 
to 30s. 6d. duty paid. 

Home Grown Sugars have been sold in considerable quantities and the prices 
to-day are 30s. 9d. to 31s. 3d. according to factory and quality. 

The British refiners reduced their price on April 12th by 6d. per cwt. On 
April 20th they advcmced them by 3d. and a further 3d. on April 2 let, but on April 
28th they were marked down 3d., and on May 2nd a tether 6d. They were advan- 
ced again 3d. per cwt. on the 4th May. The latest prices are No. 1 Cubes 35s. 6d., 
London Granulated 31s. lO^d. 

Raws have been more active and considerable business has been done to the 
British refiners at ISs. 10^. and subsequently at 14s. 6}d. and 14s. 9d. c.i.f. for 
May /July shipment. There are sellers to-day of Jime Cubans at 14s. 10 Jd. 

In America there hae been an improved demand for Refined and in conse- 
quence the refiners have been more anxious buyers of Raws. Cubems have been 
sold from 2J up to 3-jJf at which price there are buyers to-day. The New York 
Futures Market has also recovered 15 to 20 points. 

With regcud to the European sowings, F. O. Light has reduced his estimate 
of 2,378,500 hectares to 2,366,500. This is an increase including Russia of 11<92 
per cent, over last year. The estimate of Dr. Mieusoh is 11*13 per cent, 
increase. 

The Cuban crop is rapidly nearing its conclusion and it is estimated that already 
4,400,000 tons have been manufactured. The stocks at the ports are 1,449,624 
tons against 1,452,146 tons last year, whilst the receipts to date are 2,967,211 tons 
against 3,204,121 last year. , 

21, Mincing Lane, B. Hodgb, 

London, E.C* 8, Sugar Merchants and Brokers, 

9th May, 1927* 
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Notes and Comments. 

The Empire Marketing Board. 

The Rt. Hon. W. Ormsby-Gorb, M.P. (Under-Secretary of State for 
the Colonies) recently delivered an instructive lecture under the auspices 
of the West India Committee to explain the aims and the work of the Empire 
Marketing Board. From the len^hy report in that Committee’s Circular, 
we summarize the main points of the lecture below. 

The Empire Marketing Board is an official but non-political body which 
was established in May of last year, following a recommendation of the Im- 
perial Economic Committee to the effect that an “ Executive Commission ” 
ahould be formed “ with the duty of conducting the movement for trade in 
Empire produce.” The Board exists for this general purpose, but it is 
•charged also with the duty of advising the Secretary of State for Dominion 
Affairs in the expenditme of an annual grant of £1,000,000 voted for the 
furtherance of the marketing in this country of Empire products, includmg 
home grown agricultural produce. Owing to this financial assistance from 
Parliament, the Board’s work is controlled by the Secretary of State for 
Dominion Affairs, but otherwise the Board is entirely non-party in character, 
its members, and the members of its Committees, being drawn from all 
shades of political opinion, and consisting of men and women who are able 
to biing to its councils expert experience from Home and Overseas. 

The actual work of the Board consists in the stimulation of an ideal of ' 
co-operation between the different parts of the Empire, and falls, broadly 
speaking, into two main divisions : on the one hand to bring home to every 
section of the commimity the significance of the Empire and its resources ; 
on the other hand, to mobilize the forces of research, both economic and scien- 
tific, to assist in the better production, distribution, storage, and marketing of 
Empire goods. To carry out this dual object two main committees have been 
formed, a Publicity Committee, and a Research Committee. The members 
of these committees, it should be added, have given their invaluable services 
voluntarily to the Board. 

The Publicity Committee is concerned with the advertising of the Empire 
to the public at large ; but for obvious reasons it must exclude any specific 
advertising of particular goods. It aims instead at providing a general 
advertising background against which the more specific advertising of partic- 
ular commodities can be thrown into relief and of whicl^ndividual adver- 
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tisers oeui take advantage to push their particular products with rrm-yimuTn 
of effect. Accordingly the publicity takes the form mainly of calling attention, 
by means of display advertisements in the press and coloured posters on 
special hoardings, to the Empire and its resources, and thereby to familiarize 
the public with the range of Empire products which can be bought by them. 
Posters illustrating Highways of Empire ” have already been displayed as 
a start ; and a regular series is being designed to be displayed at stated 
intervals, in all the large towns of the United Kingdom. 

The other side of the Board’s work, the Keseekrch side, is in the hands 
of a committee which is not itself a scientific body but a small lay committee 
which works through existing departments or institutions. In particular 
it considers applications for grants in aid of scientific research made by recog- 
nized institutions in the Empire or by new bodies which the Board deems 
worth inaugurating. Thus the Board has just put up a capital grant of 
£15,000 and an annual maintenance grant of £4,000 a year for five years, for 
the establishment of a sort of parasite zoo in this country, where beneficial 
parasites may be bred and distributed over the Empire as required to carry 
on war against insect enemies of Empire production. Grants are also to 
be made towards the cost of discovering weed parasites ; a beginning has 
been made in an attempt to check the growth of the blackberry plant, an 
injurious pest of the farmer in New Zealand, and parasites of that plant 
are to be let loose in that Dominion in the hopes of destroying the weed in 
question. 

The Empire Marketing Board also proposes establishing a chain of 
scientific research stations in tropical and sub-tropical parts of the Empire, 
and has already made substantial grants to the Trinidad College. Tropical 
research preseitts a host of problems of immense economic importance to the 
Empire, involving as it does the better production of a whole range of tropical 
plants on which we at home are dependent for our supplies. Even the United 
States, which spends on agricultural research more than twice as much as our 
whole Empire, has hardly yet begun to tackle comprehensively the problems 
of tropical agriculture, and we in England possess therefore a unique oppor- 
tunity for pioneer work in this field of research. 

We have quoted enough from the lecture of Mr. Obmsby-Gobe to 
show the far-re€M5hing importance of this new move in the cause of Empire 
development. Amongst the tropical products that stand to gain greatly 
by this application of scientific methods, sugar should be a leading featxire, 
and in time the disparity in economic production which imdeniably exists 
as between the Java or Hawaii sugar industries, and that carried on in some 
parts of our Empire, should tend to disappear. ,As contrasted with Cuba, 
it is doubtful whether any Empire sugar producing region will find it practi- 
cable to run such large individu^ milling installations as exist in that island ; 
but in respect to the technique of cane cultivation generally the Cuban 
standard is no high one and is easily surpassed. 

A Central Federation for Empire Sugar. 

While the Empire Marketing Board is taking steps to further the interests 
of tropical Empire produce, of which sugar is an important item, there are 
not lacking efforts on the part of private enterprise to pursue the same stimu- 
lative course. The British Empire Producers* Organization recently decided 
fihait its Sugar Section should be constituted into a Federation, the member* 
ship of which shall include the producers and refiners of the sugar industry 
and all others intereated in the production, tran^rt and marketing of Empire 

290 




Notes an4 Commefits. 


sugar. The objects of the Federation are to promote the interests of the 
sugar industry of the Empire and to collect information in regard to all 
matters relating to methods of production, transport and marketing ; to 
carry out a programme of propaganda and publicity with a view to increasing 
the production, sale and consumption of Empire sugar and to obtain such 
treatment for Empire-produced sugar as will secure stability and generally 
to take such action as may be considered desirable in the interests of the 
Empire sugar industry. This central organisation has been rendered neces- 
sary not only to improve th6 internal methods of the industry and to increase 
production writhin the Empire, but also to be able to confront as a united 
body, the highly organized competition of European and American producers 
and refiners. Mr. Ben H. Mobgan has been imanimously elected as Chair- 
man of the new body. Mr. Morgan, who has long been associated wdth 
Empire development, has for the past six years acted as Chairman of 
of the Council British Empire Producers’ Organisation. 

The 1927 Budget. 

The Finance Bill of this year, as unfolded in the Budget resolutions of 
April, had after all no change in store for the sugar duties ; these remain as 
hitlierto at 11s. 8d. per cwt. for foreign refined and 7s. 4Jd. for British overseas 
refined. The increasing hope that the Chancellor of the Exchequer would 
see his way to increasing the duty on foreign refined, so as to give Home 
Refined an ewlvantage over its foreign competitors was doomed to disappoint- 
ment. A good case could doubtless be made out for so assisting the home 
refiner who has up against him the surplus production of foreign sugar coun- 
tries sent here at a price which often shows little if any profit ; out the Govern* 
ment it they conceded tliis for sugar might find themselves pressed to do the 
same for a variety of other home manufactures subject to dumpe<l foreign 
competition, and we should have the beginnings of a general tariff for which 
(however much the Government might at heart desire it) they have been re- 
fused an electoral mandate. At the same time Mr. Churchill, is not oblivious 
of the refiners’ case, and if by next year he can solve the difficulty in some 
other way, it is just possible he may make some concession. 

The Outlook In Cuba. 

According to American consular advices, business in Cuba during the 
first four months of the year did not come up to expectations. The general 
confidence at the begimiing of the year that sugar would average over 3 cents 
per lb. during 1927 was doomed to disappointment, ets the average net figure 
dropped steadily, and the March figure was only about 2} cents. After that 
prices strengthened somewhat, and by the begiiming of May the average for 
the year to date was 2*83 cents, which is two-thirds of a cent, per lb. better 
than Cuba averaged during the grinding season of 1926 ; or in other words 
some 32 million more dollars are available for Cuba’s 40,000 colonos. It is 
expected that this increased remuneration will help the growers over the 
difficult period between the crops. 

To add to Cuba’s difficulties, the island has till the last few weeks suffered 
from a prolonged drought which has injured crops of all kinds, that of sugar 
not least. It is of course premature to attempt to estimate its effect on a 
crop that will not be reaped before next January ; but the view has been ex- 
pressed in Havana that if the present arrears are not regained the output 
next season, even if unrestricted, would not exceed 4,800,000 tons. Since 
the Cuban camefields have in a normal season a potential output of some 
6 million tons of sugar, it seems a safe assumption that^^he effect of the 
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drought haa not been negligible. Confirmation of this view is offered by 
Labcbobn who report from reliable sources that the rainfall during the finrt 
three months of the year has been the lowest in 20 years, barring 1907 the 
yew following the 1906 cyclone. The crop in 1907 was 1,400,000 tons, 
and that in 1908 only 961,958 tons on account of the 1907 drought. 

Cuban Trading Conditions ih ipa6. 

The foreign trade returns of Cuba for the year 1926 show a considerable 
recession in the value of the exports, which is a reflection of the persistent 
low prices for sugar experienced that year ; and the resultant loss of pur- 
chasing power was responsible for a proportionate cutting down of imports. 
The exports fell from 354 million dollars in 1925 to 302 million dollars in 1926, 
a drop of about 15 per cent. Imports declined from 297 millions to 261 
millions, a loss of 12 per cent. In 1925 Cuban imports from the U.S.A. 
comprised 63 per cent, of the total, but in 1926 they had fallen to 61*6 per cent. 
The only countries that sold more to Cuba during 1926 were France, with an 
increase of 5 per cent., and the United Kingdom with a relative gain of about 
the same figure. 

The most striking feature of Cuba’s 1926 export trade was the 60 per 
cent, decline in sales to the United Kingdom. That coimtry purchased 
only about 22 million dollars worth of Cuban goods, as against 55 millions 
the year before. This drop resulted from the greatly diminished purchases 
of Cuban sugar, as well as the lower prices paid for that commodity. The 
purchases of the United States dropp^ by about 8 per cent. ($21,000,000), 
but amounted to some 242 million dollars. As against this, Cuba’s imports 
from the States decreased by over 27 million dollars. Finally, that propor- 
tion of Cuba’s exports destined for the United States was 80 per cent, in 1926, 
as compared with 75 per cent, in 1925 ; while that to the United Kingdom 
fell from 15 per cent, in 1925 to less than 8 per cent, in 1926. 

The American Floods. 

The catastrophe which has recently visited the central southern states of 
the U.S.A. through the overflowing of the waters of the Mis8issii)pi is of un- 
precedented severity and has caused widespread disaster to property, though 
fortunately it has not resulted in much loss of life. This great American 
river has a catchment basin about 2000 miles wide — from the Alleghanies to 
the Bocky Moimtains — ^and fully a thousand miles long, and it is fed by tribu- 
taries which are in themselves great rivers. In the course of its leisurely 
flow to the sea in the Gulf of New Orleans it traverses vast plains whose 
level is very little higher than that of the river. In fact, the margin is too 
small to allow for exceptional flood heights, and bonsequently embankments 
(levees t as they are called locally) have in the past had to be erected all along 
the banks to save the surrounding country from being flooded. But the river 
in course of time has permanently raised its bed through silting, so that the 
level of the water has gradually risen ; and once exceptional conditions occur 
(which seems to have been the case this year when the watershed has encoun- 
tered exceptionally rainy weather) the rise of the river has been too much 
for the levees and these have been breached wholesale, with the result that a 
flood of anything up to 15 feet deep has been let loose on the sxirroimding 
agricultural coimtry and even on some of the river towns. New Orleans has 
narrowly escaped disaster, being only saved by the sacrifice of a large tract 
of country which was purposely flooded to provide an extra outlet to the sea. 
The well-known Louisiana Sugar Bowl,” a fertile tract lying in the angle 
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between the Red River and the Mississippi, for some weeks succeeded in 
averting the flood, and it wets thought that it would be saved. But the 
Red River towards the end of May brought down more flood water, and this 
breached the embankments in various places for some fifty miles, with the 
result that most if not all of the sugar cane country has been heavily flooded. 
At the time of writing any complete account of the damage is not available, 
and one has to depend on the brief telegraphic dispatches which have reached 
this coimtry. Later accoimts suggest that the most easterly section of the 
tract has escaped complete flooding. But the bulk of the sugar crop, estimated 
at about 60,000 tons, would seem to have been destroyed. 

More serious, perhaps, from the point of view of the revival of the 
Louisiana sugar industry is the fate of some 22,000 acres of Java P.O.J. 
cane which had been grown to supply cane sets for the industry generally, 
in accordance with a settled policy of substituting Java csuies for the existing 
degenerate local canes. This nursery crop was lately described as a remark- 
able stand, and great hopes were built up on its distribution to farmers over 
the “ sugar bowl.” There is no definite news as to whether it has been 
destroyed or not, but we fear it can hardly have escaped the fate which has 
overtaken most of the other sugar lands. If it has gone, then a severe blow 
has been dealt to the Louisiana siigar industry just when the way seemed 
open to some marked improvement on its agricultural side. The flooding 
appears to have been confined to the west bank of the Mississippi, so it is 
conceivable that Baton Rouge with all its educational facilities and its 
experimental field work, lying on the eaistem bank as it does, may have es- 
caped tlie flood damage. We sincerely trust this may prove the case. 

The Louisiana sugar crop affected is reported to have been only a 60,000 
ton one, so the effect of the disaster on the world’s sugar market has been 
comparatively slight. But its effect on the fortunes of Louisiana as a sugar 
growing region may conceivably be more serious. This industry has been 
under a cloud as it were for many years, and the calling in last year of experts 
to overhaul it from top to bottom was a last attempt to resuscitate an industry 
which has not been remarkable for vitality and technical development, es- 
pecially on the agricultural side. Now with the wiping out of the plantations 
and planters’ homesteads it is to be feared that many discouraged cultivators 
will either migrate elsewhere or wdll turn to other crops. But the sugar 
industry is only one amongst several which has suffered overwhelming 
disaster through these abnormal floods, and tcdcen as a whole the disaster 
will be a serious setback to industry in what is one of the most fertile parts ^of 
the United States. 


The Japanese Firm df Suzuki & Co. 

Early in April, the firm of Suzuki & Co., of Tokio, one of the largest 
commercial houses in Japan, and one of the two principal dealers in sugar in 
that country, got into difficulties and had to suspend payment. Troubles 
due to a succession of earthquakes since 1923 and to big operations in sugar 
have come to a head of late, but the culminating cause was imdoubtedly the 
withdrawal of the support of the Formosa Bank which having lent the 
Suzuki Company a Icu'ge amount (said by a correspondent of the Times to 
be no less than £36,000,000) had to refuse any further credit owing to diffi- 
culties of its own. The magnitude of the business conducted by the Suzuki 
firm was such that though its difficulties had long been public l^owledge, it 
was not expected that it would be allowed to go under. Desperate eflorts 
were made to secure support from other sources, but without success ; 
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and as the Formosa Bank itself got into difhoulties, it had no option but to 
refuse further facilities. As a matter of fact the severe earthquakes which 
have occurred in Japcm since 1923 have put the whole Japanese banking world 
in a tight comer ; and just about the time of the Suzuki failure some 30 banks 
suspended payment, and the Government had to resolve on a three weeks* 
moratorium to give them time to re-organize their finances. The immediate 
effect of these suspensions, not only of the banks but of so big a firm as Messrs. 
Suzuki, has been very unsettling to industry in Japan, and all business is 
sadly limited with the exception of that in raw silk. And repercussion on 
the world’s sugar markets has not been lacking, as a good deal of selling by 
nervous speculators was a consequence of the Suzuki failure. 

A Calcutta paper^ publishes some interesting notes on the rise and 
progress of the Suzuki business, which it deems one of the romances of the 
commercial world. Twenty-six years ago the business was a comparatively 
ihnall affair, and was confined to sugcur refining. Then Mr. Suzuki died, 
and his widow, in defiance of Japanese social customs, herself proceeded to 
carry on the business he had left behind. She sold the sugar refinery for 
£600,000, and with the capital thus secured started on a series of transactions 
that brought her fame and forttme. Largely operating through subsidicu’y 
companies, her firm now owns large estates in Japan, Korea and the West 
Indies ; it has huge interests not only in sugar but also in mines, steel works, 
cotton and flour mills, breweries, banks, and insurance companies, and a 
monopoly of the production of crude camphor. The business has offices 
in some of the principal cities of the world. These wide ramifications 
brought Madame Suzuki huge profits during the war ; in particular it is 
said her speculations in rice brought about a rise in prices that led to the 
public showing its resentment by burning down her officos. But the business 
felt the full force of economic reaction in Japan in 1920, and since then the 
succession of earthquakes (that of 1923 did damage to Japanese industry 
to the extent of £186,000,000) has dealt it a blow which has culminated in its 
recent failure. With so vast a trading organization at its command, it may, 
however, be assumed that it will not be long ere Suzuki & C’o. are once more 
in active operation. 


An International Association for Sugar Statistics in Europe. 

An International sugar conference of delegates of the sugar industry of 
Crermany, Czecho-slovakia, Hungary, Poland, Belgium, Italy, the Irish Free 
State, Jugo-slavia, Rumania and Austria was held on May 23rd in Viemia, 
the president of the Central Association of the Czechoslovak Sugar Industry, 
Mr. Cron, presiding. At this conference it was decided to re-establish the 
International Association for sugar statistics, which was in existence before 
the War, and to build up the organization on a larger basis. The sugar indus* 
tries of Sweden, Finland and Latvia informed the conference of their inability 
to send delegates, but the foimdation of the Association was heartily wel- 
comed by them. The French sugar industry also expressed regret at not 
being able to send a delegate on the date on which the conference was to be 
held. The object of the International Association for Sugar Statistics will 
be to procure reliable data on the beet acreage and the presumable quantity 
of beets manufactured and sugar produced in Europe, and to make these data 
known to the public. Dr. Gustav Mikusoh, the sugar statistician of Vienna, 
has been entrusted with the management of the Association. 

1 Camnmee , 14th May, 1927. 
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At the statutory first general meeting of the Lincolnshire Beet Sugar 
Ck>mpany, which is erecting a factory at Bardney (on the river Witham, a 
few miles east of Lincoln), it was stat^ that ihe whole of the 325,000 prefer- 
ence shares recently offered had been allotted, though a rather large amount 
was to the xmderwriters. The factory buildings are advancing very rapidly, 
and are likely to be ready before the contract time, thus ensuring their starting 
the coming campaign in good time. As for the supply of beets, the company 
have arranged contracts with some 2780 growers for a total of 11,400 acres. 
The immediate prospects of this factory are therefore very satisfactory. 
It may be added that this is a Dyer-designed establishment. 

Good progress is being made with the new Shropshire beet sugar factory 
that is being erected at Allscott, near Wellington, and it is expected to be 
ready for work during October. This is being started by the Shropshire 
Beet Sugar Co. Ltd., of which Viscount Lewisham is Chairman, and the 
capital is £373,000. This factory is not (as we stated in error in our April 
issue) to be a duplicate of the Dyer-designed factory at Peterborough. The 
Erste Brunner Maschinenfabriks-Gesellschaft of Briin are responsible for 
its design, and the principal contractors are Messrs. Perry & Co. (Bow) Ltd., 
of London, working in conjimction with Messrs. Fraser & Chalmers Engineer- 
ing Works, Erith. The capacity of this plant is expected to be 800 to 1000 
tons of beet per 24 hours. The factory is designed to work on a pressure 
evaporation system and with ordinary diffusion, while the product is to be 
white granulated. For the beet handling a wagon tipping and conveyor 
system is to be adopted instead of the more usual fiumes. Special attention 
is being given in the design, we xmderstand, to secure the best recent methods 
of treating the factory effluents. 

Apart from Bardney, there would appear to be an attempt to erect 
before long a factory in north Lincolnshire in the Brigg district. Over 
6000 acres have been promised so far, and if 10,000 can be secured steps 
will in all })robability be taken to have a factory for that area also. 

Another district that is taking definite steps to have a factory is Bed- 
fordshire, a company having just recently been registered under the chairman- 
ship of Sir H. Trustam Eve to carry out the scheme, which is being backed 
by the Beds, and Himts. Farmers’ Union. The proposed site is near Bhmham 
and close to the Great Ouse. 

Of other projects, the plans for a factory near Chichester have had to be 
abandoned this year, but 1928 is likely to see a factory erected in time for th^ 
1928-29 crop. The Eynsham Beet Sugar Co. has been formed to erect a 
factory at Eynsham, Oxfordshire, but the outlook for a beet crop in that 
county is not at the moment particularly good, and there are experts who 
favour Oxford itself as the best site for a factory serving Oxfordshire, Berk- 
shire and Buckinghamshire. Continued attempts are being made to work 
up a sufficient acreage of roots in Somerset emd Devonshire to justify a 
factory in that part of the West of England. The depressing condition of 
British agriculture generally is likely to prove some incentive to farmers to 
take up the more profitable beetroot culture, where they have not already 
essayed the experiment. 

According to the latest official figures, the total quantity of Home Grown 
beet sugar manufactured in the United Kingdom during the 1926-27 season 
upon which subsidy has been paid amounts to 151,538 tons. 
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Ministry of As:rlculture Report for 1926-37. 

The following account of the agricultural operations relating to the 
beet sugar industry in the United Kingdom during last season is taken from 
the official Agricultural Statistics of the Ministry of Agriculture and Fisheries 
for the year 1926.^ 

The acreage under sugar beet showed a fiuiiher important increase in 
1926, and was more than double that of 1925, the area being 125,814 acres 
as compared with 54,750 acres, an increase of 71,064 aures. The growing 
of this crop is concentrated largely in East Anglia and the East Midlands, 
where the factories are most numerous, and Norfolk still continues to lead, 
with 32,384 acres, or 25*7 per cent, of the total acreage in the coimtry in 
1926, Suffolk coming next with 25,000 acres. There was a noticeable increase 
in the acreage in Lincolnshire from 7189 acres in 1925 to 16,320 acres in 1926, 
and in Yorkshire from 2285 acres to 5088 acres, owing, no doubt in both 
cases, to the erection of factories — at Poppleton (near York), Spalding and 
Peterborough. 

The number of beet sugar factories in England and Wales increased from 
three in 1924 and eight in 1925, to 12 in 1926. The tbjee new factories 
erected in 1926 are situated at Felstead (Essex), Poppleton (near York), 
and Peterborough. The Spalding factory, which was completed in 1925, 
but did not work owing to difficulty in obtaining an adeqxiate supply of water, 
worked a full season in 1926. Three new factories will be erected in time to 
deal with the 1927 crop. 

The general increase in acreage under beet in 1926 was, however, due 
as much to the efforts of existing factories to obtain sufficient beets to enable 
them to approach their maximum capacity as to the erection of new factories. 
It will be seen from the accompanying table that whilst many factories in 
1925 had insufficient supplies of beet, in 1926 this deficiency was in most 
cases made good. The increase, indeed, has been so encouraging that the 
factories at Spalding, Kidderminster and Felstead propose to double their 
capacity in 1927. 

The returns of the tonnage dealt with at the factories in the 1926<27 
manufacturing season are not yet complete, but the average yield per acre 
in 1926 of washed and topped roots is about 8*76 tons. Iliis shows an 
increase of nearly one ton over that of 1925, which was 7*8 tons as compared 
with 8*2 tons per acre in 1924. The decrease in the yield per acre in 1925 
may be attributed partly to the large numbers of growers in that year new 
to the crop, and partly to the severe weather at the time of lifting. Two of 
the factories in 1925 made a very late start throu^ difficulty in the completion 
of the installation of plant and machinery, and ^deliveries of beets were un» 
avoidably held up. 

In 1926, on the other hand, the weather was very favourable for the 
greater part of harvest, and farmers were thus enabled to lift their roots 
without seriously interfering with their ordinary farm routine. Dry weather 
in September and October ripened the beets and they were harvested with 
less expense and delivered to the factory with a smaller proportion of tare 
than in 1925. The average tare over the whole 1926 season was about 
15 lb. per cwt., with a range of 11*3 lb. to 20 lb. per cwt. 

The spell of fine weather in September and October had, however, one 
consequence not quite so forttinate, as farmers, in their anxiety to complete 
* 4(pKetiftiiral StoMifie#, 1926, Yol. Ixt. 
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the harvest before wet weather set in, were tempted to deliver more than 
their quota in the early months of the manufacturing campaign. So much 
was this the case that supplies were delivered at the factories at a greater 
rate than they could be dealt with. This occasioned serious congestion, 
not only on the factory premises but also on the railways. 


Tons of Washed and 


Factory. 

Beet capacity 
in tons per 
campaign of 

100 days. 

Topped beets worked. 

1925-26 1926-27 

Campaign. Campaign. 

Working in 1925 : — 

Cantley 

150,000 . . 

127,319 

. . 194,668 

Kelham 

76,000 . . 

32,203 

81,014 

Ely 

150,000 . . 

80,179 

. . 171,358 

Ipswich 

120,000 . . 

21,088 

. . 139,242 

Colwick 

100,000 . . 

65,636 

84,000 

Kidderminster 

50,000 . . 

28,873 

54,818 

Bury St. Edmunds 

100,000 . . 

46,275 

128,500 

Wissington 

60,000 . . 

26,640 

45,457 

Total 

805,000 . . 

428,213 

. . 898,947 

Additional Factories working in 1926 : — 

Poppleton (York) 

100,000 . . 

— 

64,702 

Spalding 

50,000 . . 

— 

50,781 

Felstead 

50,000 . . 

— 

32,635 

Peterborough 

70,000 . . 

— 

61,640 

Beet produced in England but mcmu- 

factured in Scotland 

— 

— 

3,559 

Grand Total 

1,075,000 . . 

428,213 

.. 1,102,264 


In general, the weather of 1926 seems to have been more favourable for 
the growth of the crop than that of 1925, though it is stated in some quarters 
that the dry weather in August, September and October adversely affected 
the yield, although the sugar content was left imaffeeted. Complete returns 
of the analyses of the sugar content of the beets at the factories are not yet 
available, but from such estimates as have been received the averages in 1926 
ranged from 16-8 to 17«7 per cent., compared with an average of 16*6 per cent, 
in 1924 and 16*36 in 1925. 

Neither the tonnage per acre nor the sugar content of beets, taken 
separately, gives a reliable indication of the sugar output. It is only when 
these two factors are taken together and the amount of manufactured sugaV 
produced per acre of beet under cultivation is arrived at, that a satisfactory 
test c€m be applied. The following statement shows the results of the 1924-25, 
1925-26 and 1926-27 campaign set out in this form. 


Production 

of 

White Sugar 

Befined per acre of 
Bo. of Su^ beet under 

Season. Acres. Factories. produced. cultivation. 

cwts. lbs. 

1924-25 22,441 . . 3 478,308 . . 2,387 

1025-26 54,750 . . 8 . . 1,032,759 . . 2,113 

1926-27 125,814 . . 12 . . 3,000,000* . . 2,671 

* Estimated. 


The average sugeur production in the important Continental beet-growing 
countries appears to vary from approximately 2700 lb. to 3900 lb. of refined 
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sugar per acre. One explanation of the difierenoe is to be found in the smaller 
yield per acre in this coimtry (8| tons in 1926), whereas the Continental yields 
range from 10 to 13^ tons per acre. 

For one-year contracts the miminum price — ^based on a sugar content 
of 15^ per cent. — ^paid for beets in 1026 was slightly more favourable than 
in 1925, being 49s. a ton delivered factory, as compa^ with 44s. a ton. The 
prices for three-year contracts remained at 54s. a ton. The average prices 
actually paid by the factories for their beets were 52 r. 4d. in 1924, 55s.6d.in 
1925, and about 59s. 3d. in 1926, with a range of 54s. 9d, to 61s. lid. a tom 
In 1927 the minimum price on one-year beet contrewsts has been increased to 
51s. per ton. 


Sugar Beet Cultivation. 

A series of lectures on “ Sugar Beet from Field to Factory,” organized 
by the West Suffolk Agricultural • Committee and the Bury and District 
Branch of the National Farmers’ Union, was recently given at the Town 
Hall, Bury, Mr. R. Bilsland presiding. The more salient points of the 
several papers are here given. 

Mr. Arthuii Symonds, dealing with the preparation of the ground 
up to seeding, said he had been specially interested in an American report 
on the working of the root itself. In the rich porous soil often irrigated 
in the U.S.A. it was found that the tap root went down 6 ft., and, in some 
cases, 7 ft. The report showed the fibroid roots and rootlets extended 
so that the beet had roots in column of earth 6 ft. in diam., and this meant 
that they crossed the neighbouring root and went beyond them. Where 
the land was badly cultivated, cloddy and ill-tilled, the lateral roots developed 
below 14 ins. from the surface, and then sought for nutrient. On well-tilled 
land they were found principally on the top soil, and, under these conditions, 
there was not a cub. cm. of soil 14 ins. from the surface which had not a 
root from the beet plant in it, excepting in the top half-inch. If this w’ere so, 
good even tillage is particularly important ; and, while the soil might not get 
too compact for com, without a certain amount of care the soil became tighter 
than was good for the beet plant. A sugar beet root was soft, and could 
not easily develop where it was squeezed. Personally, the lecturer usually 
ploughed deep in the autumn, and if farmyeurd manure were being used 
it should be applied before the ploughing. If the tap root could get dow n 3 ft. 
it might be sufficiently deep for this country, but if the sub-soil were very 
compact, it should be broken to give the tap root a chance. In tlie Spring 
he usually ploughed again, but he did not say it was invariably right to plough 
the second time. Most farmers liked the root crop to be the rotation for 
cleaning the land, and if such fields were to be planted, it was far cheaper to 
clean the land before drilling. The proper date for drilling, to get weight and 
sugar content, was about the third we^ in April, but a grower who wanted 
to plant both early and late could begin as early in April €U9 he liked. In 
such cases it was well to select a warm piece of land, because the plants 
would stand cold Spring weather better on warm land. The heavier land 
should not be left to the last, however, and if one must drill late it was best 
to leave a nice piece of mixed soil land, because plants would go ahead faster 
on this than on heavier land, and make up a bit for lost time. 

The climate for sugar beet in East Anglia was incomparable, and the 
humid atmosphere and more temperate sunshine to some extent counter- 
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balanced the Contmental advantage of richer soil. The fierce summer sun 
abroad had a tendency to evaporate all the moisture in the soil where it was 
not hovered with vegetation, and this was where sugar beet tops wore valuable. 
He was inclined to set his drill wider every year» bearing in mind the American 
object lesson of the action of the rootlets, and also the lesser evaporation 
conditions which might be expected in this country. It was not so easy 
to get a good plant on the ridge. Greater care was necesscuy to preserve 
the moisture in the soil to ensure a full plant, and rather more consideration 
was needed to cultivate the land, in both dry and wet weather, before the 
planting, in order to preserve and maintain the moulds that were conditioned 
by the winter frosts. 

Mr. A. Amos, of the Cambridge University Experimental Farm, dealing 
with manuring and drilling, said that dung should be applied to the land in 
the winter, and the ground should be ploughed early. Some phosphates 
were required, and would repay application. Phosphates stimulated root 
growth as well as other parts of the plant. One cwt. to 1 J cwts. of potash 
per acre, if they applied dimg to the land, would give an increase. As to 
top dressing, it was quite easy to overdo the application of nitrogen for the 
beet crop ; on the other hand, if it wefe poor land, any manure would give 
a better retiim. The nitrogen factor was one that had got to be studied 
with a considerable amount of discretion. Another point tn be remembered 
was that a free nitrogen supply would delay ripening, and it was therefore 
necesscuy not to overdo with nitrogen beet to be lifted early. He agreed with 
clefiuiing the land in the autumn, as stubble cleaning helps the l:)eet crop. 
He urged the use of good seed and plenty of it. There was nothing more 
important than accurate drilling. The distance of the rows aj^art was a 
matter on which they wanted much more information, but he quoted figures 
derived from researches which favoured the wide rows. They should horse- 
hoe as early as possible, and they should set out as soon as they possibly 
could — as soon as the second pair of leaves had developed. On one of the 
crops at the University Farm they lifted some roots at intervals of a week 
from the middle of August until the end of October to get an idea of the 
weight per acre on tlie one hand and the sugar percentage on the other. 
Taking the percentages on the dry gravel, on August 18th, they had 18 per 
cent. ; 25th, 19*3 ; September 1st, 21-1. Then came a wet week, and the 
percentage dropped to 16-6. It rose again to 17*2, 17*7, 18*8, and 18*8 on 
October 2l8t. These figures all bore on the early delivery of beet. 

One of the problems now undergoing investigation, particularly in Nor-^ 
folk and in other counties, is whether ridge or flat work is profitable. It 
was shewn leist year that yield per acre was easily maintained on the ritlge, 
but the sugar content was rather lower. \Miere the crowns were covered 
by running a little soil up late in the season, there was no difference in the 
sug€kr content. The difficulties with beet on the ridge are practical ones 
before and at the time of drilling the seed, and it is generally held that close 
work is essential. The evidence of Continental growers is overwhelming 
in this respect, but in the practice of close work with British labour there are 
always distinct chances that horses’ feet and horse hoe blades find their way 
into the rows and gap the plant where it is not needed. Whether ridging 
would avoid this is not certain, but if ridging is to be successfully practised 
it would appear that close ridging is desirable. 

The efficiency of sugar beet on the ridge turns upon a comparison of the 
extra cost of putting the seed into the ground and the probable smaller cost 
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of hoeing and singling the crop. It is well to remember that the latter is 
one of the rush periods in sugar beet growing and is a time when the work 
must be done at the right time or serious loss in crop may result. The ad- 
vantages of roots on the ridge are well understood in Norfolk, but with sugar 
beet the new problem of ridging at close distances is presented. It should be 
capable of prcustical solution. There is some significance in the fact that there 
is a general tendency to widen the distance between the rows as experience 
with the crop grows. This must lead to a smaller yield, and it is just possible 
that satisfactory methods of ridging may help the work at 18 to 20 inches 
and avoid the grave danger of loss of plant during hoeing at these distances 
on the fiat. If at the same time the cost of hoeing and singling could be 
lessened, ridging for sugar beet would soon become an established practice, 
for yield per acre and sugar content with care can be just as high on the ridge 
as on the fiat. The difficulties at present are close ridging, and drilling on 
ridges close enough together to maintain the yield per acre. 


Anachronisms in India. 

By NOBL DEERR 

The photographs reproduced opposite represent two very primitive 
t 3 rpes of mills still in aotual operation in India. Fig. 1 shows the Kohlu 
or pestle and mortar type of mill. The mortar is formed from the base of 
a palm tree, the pestle being a ^ong pole shod with iron. Motive power is 
supplied by the blindfolded bullock, additional weight being supplied by the 
driver who sits on the end of a lever. The juice flows out through a hole 
in the bottom of the mortar which communicates with a horizontal channel 
bored through the stump of the tree. 

On the right of the mill may be seen the product — gur — in this cewe 
moulded into the form of a mill stone and hence known as charki gur. In- 
differently the gur may be made into balls when it is known as bheli gur 
or into a semi-si)herical shape when it is called nagori or kettledrum gur. 
Behind the mill and in the shed may be seen the mouth of the furnace over 
which the juice is boiled down to gur. This photograph was taken at Siswa 
Bazaar in the district of Gorakpore, not far from the Nepal border. 

Fig. 2 shows the Bhelna or wooden roller mill consisting of two hori- 
zontal wooden rollers, motion to which is provided by the pin wheels operated 
by the bullocks. This mechanical power is the same as is still used in the 
Persian water wheel and it is curious to note that the identical device is 
represented by Pi:BE Labat as standard practice in the seventeenth century 
in the French West Indies. Here, however, iron was employed in the 
gears and wind or water formed the motive power. 

The mill whence this photograph was taken was operating in the Punjab. 
Not many of these very primitive t 3 rpes of mills now exist in India but tens 
of thousands of country-made iron mills with rollers about 8 in. X 6 in. are 
in operation. 

At the other end of the scale are to be foimd some eighteen modem 
factories of recent construction and design. The majority of these are 
equipped with eleven rollers, but there are four factories with fourteen 
rollers and at least one with a train of seventeen rollers. 
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Mealybug affecting Sugar Cane In Cuba< 



fig. 1. 

Grass Boot Mealybugs clinging to the roots ot sugar cane. 



Fig. 2. 

Sugar Cane Stalk Mealybugs on node of sugar 
cane after leaf sheath has been removed. 


Fig. 3. 

Sugar Cane Stalk Mealybugs clustered 
alK)ut the base of young canc stalks. 







A Preliminary Report on a Grass-root Mealybuil 
(Ripersia radlclcota Morrison) affecting Sugar Cane 

in Cuba.‘ 

By 0, F. STAHL,. 


Dtiring the past two years considerable interest has been manifested 
in a mealybug found feeding upon the roots of sugar cane in several localities 
in Cuba. This interest has been intensified by the fact that the insect was 
reported as imdescribed, which led some to believe that it was a pest recently 
introduced into Cuba. An effort has been made to obtain as much infor- 
mation concerning this insect as other work in progress would allow. The 
purpose of this paper is to summarize these observations and to discuss 
certain points that they raise. 

“ Mealybug *’ and “ chinche harinosa are terms familiar to all who 
have had experience in growing sugar cane. Besides the mealybug imder 
discussion, which occurs on the roots of grasses and sugar cane, two species 
of stalk mealybugs have been encountered in Cuba. They are widely dis- 
tributed. They are red or grey soft-bodied insects, covered with a white 
powdery or fluffy substance, occurring in clusters, usually at the nodes under 
the leaf-sheaths of the cane stalks. It is the white powdery covering that 
is responsible for the common names “ mealybug ” and “ chinche harinosa.’* 
While the general appearance of mealybugs feeding on a plant is such 
that they may be easily recognized as a group, it is not so easy to distinguish 
between the different species. The common stalk forms may be found on 
the cane from the time it starts to germinate, and they are often seen beneath 
the surface of the groimd, clustered around a germinating bud, or at the base 
of growing stalks. It would not, therefore, be surprising if emother species 
feeding on the roots was thought to be identical with the stalk species and 
if the fact that this other species constituted a potential pest had been entirely 
overlooked. Such seems to have been the case. 

No reference to the occurrence of a root-feeding mealybug on sugar 
cane in Cuba has been found in the available published reports prior to 
1924. However, mealybugs were observed on the roots of sugar cane growing 
at Central Stewart in 1916 by Mr. J. T. Crawley, who was at that time 
director of the Agricultural Experiment Station at Santiago de las Vegas. 
As this observation was never published, Mr. Crawley has kindly furnished 
his notes, which are quoted as follows : — , 

“ October 3rd, 1916. Fields are very uneven and there are many spots 
near the roads that are not thriving. Numbers of mealybugs, comejens 
and beetle grubs were found at the roots of cane. Easy to pull up. Probably 
5 to 10 per cent, of the old fields so affected. Mealybugs are most abundant, 
both on the cane and at the roots of cane examined.” Mr. Crawley stated 
that he could remember that the mealybugs in que&tion were often noted 
on the smaller roots, but he did not attach any particular significance to the 
fact at that time. It is very probable, in the light of what is now known 
concerning the distribution of the grass-root mealybug, that Mr. Crawley 
observed this insect at that time. It can therefore be stated with reasonable 
certainty that the root-feeding mealybug was present on the roots of sugar 
cane in some districts of Cuba as early as 1916. 

1 Sdentlflc Ck>ntilbutionB No. 6, Tropical Plant Research Foundation. From the Cuba Sugar 
Club Experiment Station, Central Baiagui, Cuba. (Here abridged.) 
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In October, 1924, attention was called to a mealybug designated as 
Riperaia sp.* which was found infesting the roots of sugar cane in Cuba. 
Baixou,* in his list of scale insects and mealybugs of Cuba, published in 
April, 1926, includes Riperaia sp. as having been collected at Camagiiey by 
Bbuneb in 1923. Van Dine^ records Riperaia sp. in his list of sugar cane 
insects and mentions its occurrence on the roots of numerous grasses in 
the Provinces of Oriente and Camagiiey. Mybbs* also mentions Riperaia sp. 
as having been observed at Soledad in Santa Clara Province. Finally, in 
October, 1926, Mobbison* published a description of the species imder the 
name Riperaia radicicola n. sp., basing his description on material submitted 
from the Provinces of Oriente, Camagiiey, and Santa Clara. 

The tendency at first was to refer to this insect as “ the sugar cane 
root mealybug,” a name which would indicate that sugar cane was of primary 
importance as its host plant. As will be shown later, this does not seem 
Vo be the case. The common name “ grass-root mealybug ” is suggested 
because of the importance of wild grasses as host plants. 

If this root mealybug limited its feeding to the roots of sugar cane, 
or even showed a preference for them, it might appear to be a pest which 
had been introduced in some way as a result of the extension of cane ])lanting. 
It has been repeatedly observed that many different species of grasses are 
infested, and in many cases it is evident that the infestation is in no way- 
related to the planting of sugar cane. In fact, infestations have been noted 
on the roots of grasses growing adjacent to cane fields in which the roots 
of cane stools were found upon examination to be uninfested. In a few 
cases mealybugs have been found on grasses growing in areas far removed 
from cane fields. 

On the basis of these observations it is reasonable to assume that the 
root mealybug is a typical grass-root feeding species, that it is probably 
native or at least that it has been present in Cuba for a long time, and that 
imder changing cultural conditions, brought about by the rapid extension 
of cane plantings, it has spread to the roots of sugar cane. 

The distribution of the grass-root mealybug over the Island has not 
been fully determined. It was first noted by the writer on the rootis of 
grasses and sugar cane growing on the plantation of Ingenio Jobabo. The 
infestations there were limited to areas where the soil was comparatively 
light and well drained. Records were made of infestations on the roots 
of grasses growing on ditch banks, in guardarrayas, along the edges of cane 
fields, and, in some cases, well within the cane fields. When the infestations 
were found on the roots of sugar cane, their location oft^n indicated that 
the source might have been the adjacent guardarrayas, inasmuch as the 
areas infested were usually small semi-circular patches spreading from the 
edges of the fields. This was especially true where the guardarrayas had 
been planted to sweet potatoes (boniatos) and the natmal grass hosts had 
in this way been suppressed. Later, more widespread infestations were 
foimd in the Province of Camagiiey. [Then follow detailed lists of the 
localities in Cuba where the grass-root mealybug has been foimd, and of 
the grasses on which it was collected.] 


^ CiJiViNO, M. 1924. Combating the mealybug. FaeU about Sugar 19, 364, 866. 

* Lob coccidos de Cuba y bub plantas hoepederas. Cuba Estac. Expt. 

Agron, Bol. 61, 47 p. 

^ Iht of the luBectB affecting sugar cane in Cuba. Trop. Plant 

Besearch Found. Bui. 8. 16 p. 

« J.J BtudieB of cane homoptera at Soledad, Cuba, with a llBt 

of the cocddB of the diBtrict. Harvard Inst. Trop. Biol, and Med. Contrib. 8, p. 69-110, iUmi. 

192^. Ajx appuTently new sugar-cane mealybug. Jour, Agr, Bjaaonh 88 

Ulus. 
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It should be noted that the majority of the grasses which have been 
found to be infested are annuals. This does not necessarily mean that 
the perennials are not host plants, but it indicates that the annual grasses 
are of primary importance os hosts. Roots of such grasses as parana {Pani- 
cum barbinode) and Guinea grass (Panicum maximum) growing in infested 
areas have been examined many times, but the root mealybug has never 
been found on them. 

It is not possible with the literature available to discuss in detail the 
relation between the grass-root mealybug and other root-inhabiting mealy- 
bugs. A number of reports have, however, been noted in which the occurrence 
of mealybugs on the roots of sugar cane and grasses in other countries has 
been mentioned. Lefboy’ mentions Riperaia aacchari Cr. as living on cane 
6is well as on rice and grasses in India but does not state that it is found 
on the roots. Riperaia intemodii Haix, reported by Willcocks® from 
Egypt, appears to be a species that feeds on grasses and sugar cane, both 
above and below the ground. It is, however, said to feed on the nodes 
anti intemodes of sugar cane. In the same report Paeudococcua variabilis 
Hall is mentioned as a common grass-root feeding species which is found 
well up on the jointed canes and around the nodes of sugar cane. Paeudo- 
coccua iriapinoaua Hall is also reported as feeding on the roots of sugar cane 
and grasses. From these scattered reports it will be seen that it is not 
micommon to find the roots of grasses infested with mealybugs, as well as 
sugar cane. 

As a rule it is not difficult to recognize the grass-root mealybug in the 
field. Perhaps the one species most apt to be confused with it is the grey 
sugar cane mealybug (Paeudococcua boninaia Kuwana). found commonly 
on the stalks of sugar cane in Cuba. This stalk mealybug may be distin- 
giiished from the root mealybug in several ways. It is somewhat larger, 
is covered with a more dense wax-like secretion, and is flatter. The root 
species is distinctly globular in shape, and the conspicuous pink tinge can be 
seen through the sparse powdery secretion. Perhaps, however, the best 
way to distinguish between the two species is by means of their feeding pos- 
ition on the plant. The stalk mealybug is usually foimd on the stalk above 
the ground, but when it is found below the surface of the groimd it has 
always been in the crown at the base of the stalks or around the germinating 
buds (see Plate, Figs. 2 and 3). The root mealybug, on the other hand, 
has always been foimd on the roots and usuaUy on the small rootlets, which 
spread out some distance from the base of the plant. The stalk species has 
not been found on grass, but it may be present on some of them, especially 
the largo cultivated types. WTien a plant is jmlled up some of the root 
mealybugs usually cling to the roots by means of their mouth parts, which 
they insert in the tissue of the roots (see Plate, Fig. 1). 

There are other underground mealybugs which are commonly foimd 
on weeds and grasses m Cuba. A common weed, romerillo (Bidena sp.) 
is frequently found to be infested with mealybugs below the surface of 
the ground, and it has been reported that romerillo is responsible for the 
presence of the grass-root mealybugs in the cane fields. The species feeding 
on romeriUo is found on the underground portion of the stems rather than 
on the roots, and it has not been found on the roots of sugar cane. Several 


7 MAXWBLL-LBFEtOY, H. 1909. Indian insect life. A manual of the insects of the Plains. 
786 p., Ulus. Calcutta, Simla (etc.) « . , 

WiLLOOCKS, F. C. 1925. The insect and related pests of Egypt. Volume II. Insects and 
mites feeding on gramineous crops and products in the field, gpranary, and mill. 418 p., Ulus. Cairo. 
(Sultan. Agr. Soc., Tech. Sect.) 
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grasses have be^n found to be infested in the crown by the romerillo species, 
which Dr. Mobbison has determined as Paeudococcua vi/rgatvs Ckll. 

In common with other mealybugs, the grass-root mealybug is always 
attended by ants, which care for and protect them in return for a sweet 
substance known as honeydew secreted by the mealybugs.* The jnost 
ooxnmon attending ant is a small, inconspicuous, almost black species, which 
has been determined by Dr. W. N. Mann of the United States Department 
of Agriculture as Tapinoma melanocephalum Fabr. This ant, whose nests 
have been found at the base of the infested plants, is very assiduous in its 
attentions, and when the mealybugs are disturbed will pick them up and 
scurry about in search of a hiding place for them. It is very probable that 
these ants are largely responsible for the spread of the mealybugs. In fact, 
plants grown in pots for experimental purposes have become infested in such 
a way as to show conclusively that the mealybugs had been placed on the 
rqots by the ants. Myebs® reports a large ant {Odontomachua haematoda 
inatUaria Wheeler) in close association with the grass-root mealybug in the 
Soledad (Cienfuegos) area. Occasionally the fire ant, hormiga brava (Solen- 
opaia geminata Fabr.), has been found associated with the grass-root mealybug, 
but the fire ant is more commonly found attending the stalk mealybugs. 

There is some question in regard to the amount of injury that should 
be attributed to the grass-root mealybug. In areas of light soil, under 
drought conditions, this insect may cause severe injury to sugar cane. The 
damage is apparent where other factors, especially soil and drainage con- 
ditions, are unfavourable to the growth of the plant. In many cases the 
plants are killed in small areas. Under these conditions it has been almost 
impossible to obtain a new stand of cane. An luieven stand of cane has 
been observed in many Cuban fields, the vacant areas having grown up to 
grasses, which are often infested with root mealybugs. Grasses growing 
in these vacant areas perpetuate and augment the infestation, and con- 
sequently the areas become no longer suitable for growing cane. Unless 
the mealybugs are suppressed, or the grasses, or the conditions that favour 
their development are corrected, it is difficult to replant these areas. On 
the other hand, imder favourable growing conditions, vigorous cane plants 
have been found to be heavily infested with root mealybugs. Often fields 
are foimd in which the plants are comparatively heavily infested but do not 
show any visible effect of the infestation. In other words, the area of injury 
from root mealybug does not coincide with the area of its distribution. It 
is probable, therefore, that the severe injury which follows a heavy infes- 
tation of the grass-root mealybug results from a number of imfavourable 
factors, of which the mealybug is only one. 

The fact that so many grasses serve as hosts for the grass-root mealybug 
complicates the problem of control. Any expensive method of soil treatment 
would obviously be impractical if the importance of the presence of the 
grasses was overlooked. There is some evidence showing the relation of 
ants to the distribution of the mealybugs which would indicate that the 
reinfestation of treated areas will be a serious problem as long as there are 
greusses growing in the vicinity. In view of these considerations and imtil 
a more careful study has been made of all the factors concerned, soil fumi- 
gation does not seem likely to be a practical method of control. 

The possibility of utilizing certain legumes for cover crops, as a means 
of improving the condition of the soil and suppressing the grasses in badly 

» Mysss. J . Q. 1926. n. Dry-ieason itudies of cane homoptera at Soledad, Cuba, with a list of 
tbe*coccidB of the district. Harvard Inst. Trop. Biol, and Med. Oontrib. 8, pp. 69-110, Ulus. 
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infested areas, has been considered. Certain legumes, such as sword and 
jack beans, make a rapid, dense growth which seems to be very effective 
in keeping down weeds and grasses. These beans are not host plants for the 
grass-root mealybug. Their value in farm practice as a means of soil im- 
prove 33 aent has long been recognized. A series of small plots has therefore 
been laid out in a heavily infested area where the injury is apparent. By 
means of these plots, observations may be made as to the efficiency of cover 
crops in suppressing the grass host plants of the mealybug and thus starving 
it out of the areas. The value of such crops as a means of correcting the 
poor soil condition can be determined, and also the growth habits of the 
beans under different seasonal conditions. It is hoped that observation of 
these plots may give suggestions which may later result in definite recommen- 
dations for the improvement of areas badly infested with mealybugs and 
lead to the discovery of practical control measures. 


Determination of Sulphur Dioxide in Sugar 

Products. 


This subject arouses some attention in view of the new Public Health 
Regulation, which came into operation on January 1st of this year, according 
to which the total free and combined sulphur dioxide (SO 2 ) in sugars must 
not exceed 70 parts per million (or 0*007 per cent.).^ Two useful contri- 
butions have appeared, the first by M. van de Kbeee, Chemist to the Java 
Experiment Station* and the second by H. Deakb-Law, D.Sc., F.I.C., a 
London consulting chemist.® 

Results obtained by the Distillation Method. 

In the first paper the so-called standard method was considered, that 
is, the distillation method, and in operating this the apparatus shown in the 
illustration reproduced herewith, and the details recently given by Ogilvte,* 
were followed. In fiask B (having a capacity of 1500 c.c.) were placed 500 
grms. of the sugar under examination, 600 c.c. of recently boiled water, 
and 10 c.c. of 26 per cent, phosphoric acid solution, together with a small 
piece or two of pumice stone. This flask was connected (as shown) on the 
one hand with a Kipp apparatus A generating carbon dioxide from marble, 
which gas passed through two wash-bottles 1 and 2, the first containing 
copper sulphate, and the second distilled water ; and on the other hand 
with an ordinary Liebig condenser (7, using a “ splash-head ”5. A tap 
funnel 4 was made to enter the flask B by means of a 3-holed rubber stopper. 
This condenser was provided with an adapter 6, which dips into the receiving, 
vessel D, composed of a distillation flask, the tubulure of which was con- 
nected wdth a bent tube dipping into a flask E containing water. In D were 
placed 50 c.c. of saturated bromine water, together with 6 c.c. of N 15 
sulphuric acid solution. This latter was added, as it was expected that the 
sulphuric acid to be formed from the oxidation of the sulphite by the bromine 
water would be very small. Anyway, a blank determination was made later, 
working in the same way, without the addition of any sugar, and with the 
addition of the 6 c.c. of N /6 sulphuric acid. As for the flask E containing 
water, this was used simply to prevent bromine passing into the atmosphere 
of the room. During the whole of the distillation, in which heat was applied 
by means of bunsen 3, a slow current of COt was conducted through the 
apparatus from the Kipp *8 generator A, 


‘ 1920. 044. 

> Archief, 1927, No. 14, 347-850. 

> Food Manufaeture, 1927, 1, No. 1, 21-22. 

« 1926, 046. 
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As soon as the volume of the distillate had reached about 200 o.c. (the 
flask being roughly calibrated to show the volume collected), boiling was 
discontinued, and the sulphuric acid in the distillate was determined gravi* 
metrically as follows : After transfer to a large beaker, the distillate 
was boiled to eliminate from it the excess of bromine, its volume was 
again completed to 400 o.c., 5 c.o. of hydrochloric acid (1:3) added, the 
temperature raised to boiling point, and the sulphuric acid precipitated with 
10 c.c. of boiling barium chloride solution (20 per cent.), the boiling being 
continued for about 10 mins, after the precipitation. After allowing the 
liquid to stand in a warm place, the precipitated barium sulphate was collected 



on a small ashless fllter-paper, dried, ignited in a platinum crucible, moistened 
with sulphuric acid, re-ignited, and cooled in a desiccator, and weighed. 
Then if a is the weight in grms. of barium sulphate obtained from 500 grms. 
of a sample of a sugar, and b is that obtained from the blank test (also including 
6 c.c. of JV/5 sulphuric acid), than the percentage of sulphur dioxide in the 

0*27443 

sugar is given by the formula : (a — h) — . 


This procedure was applied (in duplicate) to a number of samples of 
SHS sugars from Java sulphitation and carbonation factories, the sugars 
of factories showing the largest diflerence in acidity between treated and 
untreated thick-juice (syrup) being chosen. But nong of these gave a result 
exceeding the limit of 0*007 per cent., the highest l^ing 0*0028 per cent., 
and the lowest 0*0006 per cent. Results of duplicate determinations agreed 
very closely, being in some cases identical. 

Criticism of Methods of determining SO,. 

The author of the second paper, however, critically examines the existing 
methods for the determination of sulphur dioxide in food products, including 
this distillation method, and states tl^t they give ** unreliable and inaccurate 
results.” He describes first the so-called reduction method (the sulphide 
stain procedure, described recently^), and says of it that it is very simple 
and expeditious. ** Results may be obtained rapidly, and several estimationa 
can be carried out concurrently. The great disadvantage of the test is that 
it is not specific for sulphur ^oxide, many other sulphur-containing com- 
j pounds reaotjng in a similar manner. Its application has hitherto been 

8 IJ 3 J „ 1026, 647. 
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confined to the sugar and glucose industries, but the procedure should find 
a more extensive use if only as an eliminating test.** Next he comments 
on the distillation method, which, as it is that generally applied, has therefore 
been subjected to the greatest amount of investigation. Modifications 
of this method depend on whether the distillate is collected in standard 
iodine ; or whether it is oxidized to sulphur trioxide, using some oxidizing 
agent, as bromine, hydrogen peroxide, etc., and the SOa precipitated as barium 
sulphate. In regard to this oxidation procedure, its disadvemtage is that 
the reactions are not limited to sulphur dioxide, as other compounds may 
(and do) respond to a similar treatment. “ No modification has yet been 
proposed which can be relied upon to give the degree of accuracy now 
lequired.** 

This author makes the following further statements regarding the 
accuracy of this determination : “ Many recent investigations have been 
carried out to determine the relative accuracy of the various methods pro- 
posed. Certain fimdamental difficulties have, however, been encountered. 
Sulphur dioxide reacts rapidly with many of the products with which it 
comes into contact, and causes an immediate loss of preservative. This 
is partly due to oxidation, but also to direct combination with the food 
material. The missing proportion of sulphiu* dioxide may or may not 
reappear mider the action of the reagents used for its estimation. Certain 
foodstuffs show the presence of sulphur dioxide when none has actually been 
added. Others which originally gave no test for sulphur dioxide will, on 
standing, show appreciable amoimts. It is therefore almost impossible 
to find a satisfactory method for estimating the small traces of sulphur 
dioxide which are now permitted in foodstuffs.** A sample of caramel was 
examined by the distillation method ; (a) titrating the distillate with N/lOO 
iodine solution ; and (6) precipitating it with barium chloride, the first 
procedure showing 140 parts of SOi per million, and the second indicating 
none, which latter was the correct result. Another sample gave 100 and 
10 p.p.in. respectively, the high result with the iodine method being due to 
the presence in the caramel of volatile aldehydes and ketonic acids. In 
the case of a Mauritius sugar, determinations were made both by the reduc- 
tion (sulphide stain) and the oxidation methods using sulphate precipitation, 
but in this instance the results agreed well, 100 p.p.m. of SO* being foimd. 
Iodine titration gave a 10 per cent, higher result. Various other products 
were examined, results obtained (a) by iodine titration and (b) by bromine 
oxidation and sulphate precipitation, being as follows : American flour, 
{a) 150, (5) 150 ; British flour, (a) none, (6) none ; Dutch cornflour, (a) 
50, (6) 30 ; Sulphur dioxide was added to cooked meats, when an immediate 
loss of sulphur dioxide amounting in some cases to many himdredth parts 
l>er million wewj observed, this destruction continuing for several days, but 
never becoming stationary. Similar results were obtained with dried fruits, 
it being also found that the fibrous matter, even on being thoroughly minced, 
retained tenaciously a portion of the SO 2 . It is concluded that : “ The 
final evidence of these and other investigations points to the conclusion that 
it is rarely possible to estimate sulphur dioxide writh a degree of accuracy 
within 50 parts per million, and frequently a greater margin is necessary. 
An entirely new and specific method of estimating this preservative is urgently 
required. It is obvious that any food manufacturer *s products may be 
suspected of containing sulphur dioxide when none has been added. We 
need above all a standard and official method of analysis which will give at 
least equal results in the hands of all analysts, and which will be of assis- 
tance in preventing unjust prosecutions from taking place.” 



The 1926 Java Sugar Crop. 

Bt R- J- prim sen OEERUaS. 

During 1926 178 factories were active in Java. The sugar estates 
planted and harvested an area of 179,702 hectares (444,038 acres) against 
178,290 hectares (439,695 acres) in 1926. The total amount of cane harvested 
was 18,683, 145 tons^) oi 42*08 tons to the acre. The total sugcu: crop amounted 
to 1,941,649 tons or 9,782 lbs. to the acre. The figures for the different 
Besidencies and the totals and averages in tons, lbs., acres, etc., as given 
below, are calculated after the data published by Mr. J. van Habbeveld 
in the Archief voor de Java Suikerindvstrie,^) 

The 1926 season proved a disappointing one ; it had an average produc- 
tion of sugar to the acre of only 9,782 lbs., as compared with 11,491 lbs. in 
1925. 

The monthly estimates of the production of the mills, associated with 
the United Java Sugar Producers, which figures are expressed in piculs of 
136*16 lbs., were eis follows : — 

Estimate. 

Date. Piculs. 

26th March 29,951,282 

30th April 30,071,466 

31st May 29,929,879 

30th June 29,841,962 

31st July 29,666,909 

In 1926 the average tonnage of cane amounted to 42*08 tons to the acre. 
The Residency of Kedoe reported the largest figure (54*10 tons) followed by 
Banjoemas (49*36 tons), while Cberibon was lowest in this respect with only 
36*78 tons of cane to the acre. 

The sugar content of the cane was poor and gave an average sugar 
extraction of 10*38 per cent. The highest was attamed in the Residency of 
Boerabaja with 10*65 and the lowest in that of Semarang with 9*33 per cent. 

The highest average yield of sugar to the acre is reported from the 
Residency of Kedoe with 12*345 and the lowest in the Residency of Semarang 
with 7*842 lbs. The maximum figure for one single factory was witnessed in 
the Residency of Soerabaja, where Toelangan estate scored the greatest 
output of sugar to the acre with 16*578 lbs. 

In studying the list of cane varieties planted it will be seen that there is 
not much divergence from previous distributions. EK 28 and DI 62 are again 
leading, B 247 is decreasing, while FOJ canes are r^idly increasing. The 
distribution of other available sorts among the plantations remains compara- 
tively unchanged. 

The total sugar crop amoimted to 1,941,649 tons, of which 1,890,544 
tons were first sugars, and the balance consisted of after-products, calculated 
back to the equivalent of first runnings in ratio of 4 : 3. The figures in the 
second column of Table III refer, however, to the real weight. Besides the 
sugar, a quantity of 98,525 tons of solidified molasses was manufactured and 
exported. 

Table IV shows an increase in the proportion of the first runnings white 
plantation sugar, and a deorease in the Channel assortment and in the re- 
fining crystals polarizing 96*5°. As the Japanese Government has now passed 
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Estimate. 

Date. Piculs. 

Slst August 29,438,801 

30th September .. 29,297,772 

3l8t October 29,387,319 

Final result 29,394,324 
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the new tariff Bill for sugar, on all their contracts bought with the option 
Heaxl sugar or Muscovados the Japanese exporters have declared from the 
1st of April, 1927 the classification of ** Head sugar.” It seems certain that 
during the present season practically no muscovados will be produced in Java. 

The data now following, dealing with the figures for factory work, have 
been derived from the statistics annually issued by the Chemical Department 
of the Java Sugar Experimental Station ; but whereas the foregoing figures 
referred to every one of the 178 factories, the technical data relate only to 
168 establishments, viz., those subscribing to the upkeep of the station. 
As these are the best controlled factories, it is probable that the figures 
recording the work in them are better than the total average of the 178 
that worked in 1926, although it is not believed that the difference is large. 

In addition to the list of averages, we give here a few maxima and minima, 
relating to the results of the entire grinding season in the individual factories. 
We have not added the names, as these are unnecessary. 

Hazliniim. Minimum. 



1925. 

1926. 


1925. 

1926. 

Sucrose in Cane 

16*20 

16*00 


11*90 

10*60 

Fibre in cane 

17*90 

18*10 


10*20 

9*60 

Sucrose in bcgcusse 

6-80 

6*60 


1*80 

1*70 

Moisture in bagcmse 

49*50 

62*10 


41*40 

41*10 

Sucrose in filter-press mud (defecation).... 

10*60 

10*30 


0*60 

0*40 

Sucrose in filter-press mud (oarbonation) 

3*20 

3*10 


0*10 

0*20 

Purity of raw juice 

89*10 

87*60 


77*70 

74*70 

Puritv of final molasses 

35*60 

34*70 


23*80 

23*0 

Sucrose in juice on 100 cane 

16*36 

14*67 


10*99 

9*82 

Calculated available sugar on 100 cane . . 

15*14 

14*01 


10*19 

8*75 

Sugar extracted on 100 cane 

14*99 

13*63 


10*05 

8*67 


The sugar content of the cane was poor, as was the case with the purity 
of the raw juice. Though the extraction of the juice by the mills was very 
satisfactory, the amount of sucrose extracted in juice on 100 cane (being 
11'70 per cent, on an average) was very low. The same thing was also ob- 
served for the calculated available siigar, which was 10*87 percent., of which 
actually 10*86 was extracted. The quotient of purity of the exhausted 
molasses was 30*00. In general, the work done in the sugar-house was very 
good, both in respect to the milling work and to the working up of the juice. 

We also give below the data, relating to the total sales of Java sugars, 
and the portion sold by the United Java Sugar Producers, which body, 
according to these figures, disposed of 91 per cent, of the total Java crop 
of the year 1926. 


Assortments. 

Total Sales 
Piculs. 

Sales by U.J.S.P. 
Piculs. 

Superior ” head ” sugar 

19,178,957 

17,607,429 

Superior soft sugcur 

168,699 

168,351 

Channel assortment, 98® pol. .. 
Raw sugcur, 96*6® pol 

5,514,372 

4,845,948 

6,280,213 

6,298,991 

465,187 

Molasses sugar 

1,049,071 

Bag sugar 

62,703 

45,127 

Total Sales 

32,244,016 

29,331,033 


All these figures represent piculs of 61*76 kg. or 136*16* lbs. 

The United Java Sugar Producers began their sales, of the 1926 crop 
in Ifie month of March 1926, but up to the Ist of November they could not 
dispoi^ of more than 1,049,916 piculs. After this date the market improved, 
so that by the 1st of January, 1926, 16,731,300 piculs were sold, and by the 
1st of May, 25,221,186 piculs. On the 14th of October, 1926, all of the crop 
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I. — Caot Cbof. 




Land under Cane. 

Cane 

Harvested. 


Eeaidenoiei 





Tons. 

Ks. 

and 

Number of 



per 

per 

Totals. 

Factoilee 

. Hectares. 

Acres. 

Tons. 

Acre. 

Hectare. 

Cheribon 

11 

.. 11,286.. 

27,886 

. 1,026,166 . 

36-78 . . 

92,344 

Pekalongan . . . 

17 

. . 17,363.. 

42,879 

. 1,862,163 . 

43-19 .. 

108,446 

Banjoemas . . . 

6 

6,280.. 

15,618 

766,396 . 

49-36 .. 

123,038 

Kedoe 

2 

4,216.. 

10,416 

663,062 . 

64-10 .. 

135,687 

Djokdjakarta 

17 

. . 16,600.. 

40,771 

. 1,866,850 . 

46-66 .. 

114,364 

Soerakarta 

16 

. . 17,633.. 

43,671 

. 1,761,382 . 

40-42 .. 

101,483 

Semarang 

11 

. . 10,346.. 

25,562 

968,937 . 

37-60 .. 

94,172 

Meulioen 

6 

8,646.. 

21,364 

852,429 . 

40-21 .. 

100,177 

Kediri 

21 

. . 24,836.. 

61,366 

. 2,414,216 . 

39-34 .. 

98,786 

Soerabaja 

36 

. . 28,299.. 

69,926 

. 3,048,785 . 

43-61 .. 

109.490 

Pasoeroean . . . 

27 

. . 27,010.. 

66,741 

. 2,779,880 . 

41-76 .. 

104,529 

Besoekcd 

9 

7,301.. 

18,040 

. 802,890 . 

. 44-61 . . 

111,763 

Total 1926 

.. 178 

. 179 , 702 . . 

444,038 

.. 18 , 683»145 . 

42 08 . . 

105,660 

„ 1926 

. . 179 

. 178,290.. 

439,696 . 

.19,023,897 . 

43-19 . . 

108,446 

„ 1924 

. . 179 

. 172,311.. 

424,946 . 

.18,029,702 . 

42-36 . . 

106,357 

1923 

. . 179 

. 162,481.. 

401,486 . 

.16,078,061 . 

40-04 . . 

99,986 

„ 1922 

. . 182 

. 160,908. . 

397,443 . 

.16,769,106 . 

42-06 . . 

106,816 

„ 1921 

. . 183 

. 169,474.. 

394,060 . 

.14,939,679 . 

37-89 . . 

95,126 

1920 

. . 183 

. 166,069. . 

386,647 . 

.14,398,238 . 

37-34 . . 

93,732 

„ 1919 

. . 179 

. 137,666.. 

340,138 . 

.13,076,128 . 

38-10 . . 

96,517 

„ 1918 

. . 186 

. 163,071.. 

402,943 . 

.16,637,342 . 

38-44 . . 

97,387 

„ 1917 

. . 186 

. 160,439. . 

396,440 . 

.17,079,303 . 

43-09 . . 

108,179 

„ 1916 

. . 186 

. 166,166.. 

386,290 . 

.16,878,300 . 

41-11 . . 

103,218 

„ 1913 

. . 190 

. 146,321.. 

369,200 . 

.14,961,000 . 

41-63 . . 

104,534 


Eesidencies 

II. — Sugar Extracted. 

Kg. Lbs. 

Yearly maximum 
output of any 
single factory. 

and 

per 

per 

On 100 

Kg. 

Lbs. per 

Averages. 

Hectare. 

Acre. 

Cane. 

per Hectare. 

Acre. 

Cheribon 

9,313 . . 

8,331 .. 

10,08 

.. 12,306 . 

. 10,978 

Pekalongan 

11,063 .. 

9,860 .. 

10-19 

.. 13,072 . 

. 11,661 

Banjoemas 

12,968 .. 

11,667 ., 

10-46 

.. 14,926 . 

. 13,314 

Kedoe 

13,839 .. 

12,346 .. 

10-20 

.. 16,679 . 

. 13,897 

Bjokdjalmrta 

13,066 .. 

11,646 .. 

11-42 

.. 16,744 . 

. 14,046 

Soerakarta 

10,792 .. 

9,628 .. 

10-63 

.. 14,266 . 

. 12,719 

Semarang 

8,791 . . 

7,842 .. 

9-33 

.. 10,367 . 

. 9,240 

McMlioen 

9,922 .. 

8,860 .. 

9,-90 

.. 12,141 . 

. 10.830 

Kediri 

10,183 .. 

9,083 .. 

10-31 

.. 13,690 . 

. 12,212 

Soerabaja 

11,663 .. 

10,406 .. 

10-66 

.. 18,681 . 

. 16,578 

Pasoeroean 

10,792 .. 

9,628 .. 

10-32 

.. 16,676 . 
.. 13,342 . 

. 14,829 

Besoeki 

10,792 .. 

9,628 .. 

9-66 

. 11,879 

Average 1926 

10,966 .. 

9,782 .. 

10-38 

.. 18,581 . 

. 16,578 

,. 1926 

12,881 .. 

11,491 .. 

11-88 

.. 19,399 . 

. 17,308 

„ 1924 

11,682 .. 

10,326 .. 

10-88 

.. 18,016 . 

. 16,097 

„ 1923 

10,966 .. 

9,784 .. 

10,97 

.. 16,362 . 

. 14,480 

„ 1922 ....... 

11,226 .. 

9,960 .. 

10-61 

.. 16,362 . 

. 14,480 

„ 1921 

10,617 .. 

9,321 .. 

1104 

.. 17,911 . 

. 16,876 

„ 1920 

9,892 .. 

8,826 .. 

10-66 

.. 16,178 . 

. 13,640 

„ 1919 

9,706 .. 

8,667 .. 

10-06 

.. 14,639 . 

. 12,967 

„ 1918 

10,904 .. 

9,728 .. 

1M9 

.. 16,996 . 

. 14,266 

„ 1917 

11,382 .. 

10,117 .. 

10-60 

.. 16,416 . 

. 14,696 

„ 1916 

10,366 .. 

9,238 .. 

10-03 

.. 16,300 . 

. 13,660 

' „ 1913 

10,087 .. 

9,110 .. 

9-66 

.. 14,708 . 

. 13,12 
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m. — 6h70AB Pboditotion in Tons. 


Total 


Residencies 

and 

First 


After- 

Production. 

After-products 

Totals. 

Sugars. 


Products. 

as 4 : 8. 

Cheribon 

101,631 


1,966 . 

103,105 . 

Pekalongan 

185,291 


3,903 . 

188,218 . 

Banjoemas 

80,110 


211 . 

80,268 . 

Kedoe 

57,383 


259 . 

57,577 . 

Djokdjakarta 

210,301 


2,359 . 

212,070 . 

Soerakarta 

186,716 


1,182 . 

187,602 

Semarang 

87,026 


3,633 . 

89,751 

Madioen 

83,720 


734 . 

84,270 

Kediri 

236,209 


15,593 . 

247,904 

Soerabaja 

320,388 


7,381 . 

325,924 

Pasoeroean 

268,304 


25,510 . 

287,437 

Besoeki 

73,465 


5,411 . 

77,523 

Total 1926 

1,890,544 


68,14? . 

1,941,649 . 

„ 1925 

2,205,201 


77,876 . 

2,263,479 . 

„ 1924 

1,924,942 


54,427 . 

1,966,237 . 

„ 1923 

1,740,895 


31,655 . 

1,764,636 . 

„ 1922 

1,749,640 


39,609 . 

1,779,557 . 

„ 1921 

1,632,067 


34,620 . 

1,658,032 . 

„ 1920 

1,497,244 


30,060 . 

1,519,562 . 

„ 1919 

1,297,320 


23,977 . 

1,315,158 . 

,. 1918 

1,714,833 


101,922 . 

1,750,197 . 

., 1917 

1,779,654 


22,682 . 

1,793,415 . 

„ 1916 

1,579,670 


32,300 . 

1,604,154 . 

.. 1913 

1,381,673 


125,002 . 

1,442,884 . 


Solidiaed 

Molaaaea. 

2,112 

19,987 

8,521 

5,259 


2,013 

123 

26,537 

16,062 

17,911 

98,525 

71,679 

82,504 

103,842 

62,125 

74,892 

164,459 

96,303 

18,511 

49,870 

85,749 

65,756 


IV. — StTB-DivisxoN or THE Cbop in Perobntaoes accobding to Assobtments. 
Plantation 

White Channel 

Sugar Assortment 


llesidencies and 

First 

Second 

Beftning 

Crystals, 

Refining 

Crystals, 

After- 


Averages. 

running. 

running. 

98 ^ pol. 

96-6''Pol. 

products. 

Total. 

Cheribon 

66-30 

.. 1-20 .. 

13-00 

. . 18-00 

. 1-50 .. 

100 

Pekalongan 

69-60. 

.. 3-30 .. 

6-10 

.. 19-50 

. 1-50 .. 

100 

Banjoemas 

— 

. . — . . 

34-70 

.. 65-10 

. 0-20 .. 

100 

Kedoe 

— 

. . — 

36-40 

.. 63-30 

. 0-30 .. 

100 

Djokdjakarta 

. 81-80 

.. 0-50 .. 

9-60 

. . 7-20 

. 0-90 .. 

100 

Soerakarta 

. 96-60 

.. 0-30 .. 

2-70 

. . — 

. 0-40 .. 

100 

Semarang 

. 50-90 

.. 1-40 .. 

19-50 

.. 25-10 

. 3-10 ,. 

100 

Madioen 

. 99-30 

. . — . . 

— 

— 

. 0-70 .. 

100 

Kediri 

. 69-40 

. . — 

16-30 

9-60 

. 4-70 .. 

uib 

Soerabaja 

65-90 

. . — . . 

16-40 

.. 16-00 

. 1-70 .. 

100 

Pasoeroecm 

. 27-90 

. , — 

35-40 

.. 30-00 

. 6-70 .. 

100 

Besoeki 

. 16-10 

. . — . , 

28-20 

.. 50-50 

. 5-20 .. 

100 

Average 1926 

. 59*90 

.. 0*50 .. 

17‘20 

.. 19*70 

. 2*70 

100 

„ 1925 

. 56-99 

.. 0-55 .. 

18-62 

.. 21-23 

. 2-61 .. 

100 

„ 1924 

. 54-45 

.. 0-99 .. 

25-69 

.. 16-78 

. 2-09 .. 

100 

,, 1923 

. 53-11 

.. 1-06 

28-91 

. . . 15-20 

. 1-72 .. 

100 

., 1922 

. 52*85 

.. 1-53 .. 

27-45 

.. 16-46 

. 1-71 .. 

100 

„ 1921 

. 53-42 

.. 0-12 .. 

28-05 

.. 15-33 

. 3-08 .. 

100 

1920 

. 51*71 

.. 0-83 .. 

30-41 

.. 15-08 

. 1-97 .. 

100 

1919 

. 49-70 

.. 2-10 .. 

23-10 

.. 23-30 

. 1-80 .. 

100 

„ 1918 

. 45-90 

.. 3-20 

27-00 

.. 21-00 

. 2-90 .. 

100 

„ 1917 

. 50-30 

.. 1-90 .. 

40-60 

.. 6-20 

. 1-00 ., 

100 

1916 

. 48-10 

.. 2*90 .. 

37-30 

. . 9-70 

. 2-90 .. 

100 

» 1918 

. 82-90 

.. 6-80 .. 

30-00 

.. 20-90 

.. 9-40 .. 

100 
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V. — ^Peboentaoe Composition or the Cane Plantzngs or ; — 


VabiEIY. 1918. 1918. 1919. 1920. 1921. 1922. 1928. 1924. 1925. 1926 

B247 54 .. 41 .. 29 .. 26 .. 20*.. 17*.. 16*.. 12*.. 8*.. 4f 

POJ Canes . . . . 33 . . 29 . . 16 . . 10 . . 7 .. 7*.. 6*.. 4*.. 4f.. 7* 

EK2 4.. 6.. 6.. 6*.. 6*.. 6.. 6*.. 6.. 6 

EK 28 — .. 6 .. 23 .. 32 .. 39 .. 39 .. 40 .. 43*.. 46f . . 44 

F90 — .. 4 .. 4 .. 3 .. 3 .. 3*.. 3 .. 3 .. 2J. . 2* 

DI52 — 4 .. 13 .. 14 .. 16 .. 18*.. 21*.. 22*.. 24f . . 27* 

Cheribon 8.. 3 1.. 1.. *.. — .. — .. — .. — .. — 

Tjep 24 — .. 2.. 1.. 1.. 1.. — — 

SW3 — .. 1.. 1.. 2.. 2.. 2*.. 2J.. 3.. 3.. 3 

Various 6.. 6.. 6.. 6.. 6*.. 6*.. 4*.. 6.. 4*.. 6* 


Total 100 100 100 100 100 100 100 100 100 100 


VI. — ^Factory Results during the Last Decade. 


Cane— 1917 1918 1919 1920 1921 1922 1928 1924 1925 1926 

Sucrose 12.82. .13.63. .12.38. .12.94. .13.41. .12.87. .18.06. .18.10. .13.90. .12.40 

Fibre 13.02. .12.99. .13.01. .12.98. .12.98. .13.19. .18.14. .12.90. .12.80. .12.80 

Bagasse— 

Sucrose 4.10.. 4.84.. 4.03.. 4.07.. 4.12.. 3.85.. 3.75.. 3.60.. 3.30.. 3.00 

Moisture 46.82. .47.22. .47.01. .46.76. .46.48. .46.30. .46.49. .46.80. .45.50. .48.70 

Sucrose extracted by 

Mills 92.30. .92.10. .92.00. .92.50. .92.50. .92.90. .92.20. .92.80. .93.90. .94.85 

Sucrose in Filter-press 

Cakes 4.15.. 4.36.. 8.70.. 8.75.. 3.81.. 8.55.. 3.20.. 4.10.. 8.80.. 8.50 

Sucrose in Juice per 100 

Cane 11.83. .12.55. .11.39. .11.97. .12.41. .11.96. .12.04. .12.17. .18.08. .11.70 

Purity OF Raw Juice . . 85.80. .86.50. .83.70. .85.40. .85.30. .84.60. .84.60. .83.70. .84.00. .80.90 

Purity of Final Molasses 82.60. . 33.10. . 32.10. . 32.20. . 82.40. . 82.00. . 81.80. . 80.50. . 30.50. . 80.00 
Calculated Available 

Sugar 11.40. .12.17. .10.60. .11.81. .11.73. .11.23. .11.51. .11.51. .12.45. .10.87 

Sugar extracted per 100 

Cane ll.OO. .11.68. .10.44. .11.13. .11.51. .11.08. .11.48. .11.44. .12.88. .10.85 

Sucrose turned out per 100 of 

Cane 10.48. .11.27. .10.12. .10.64. .11.00. .10.60. .10.92. .10.92. .11.82. .10.88 

Sucrose in cane 81.75. .82.61. .81.66. .82.23. .82.67. .82.86. .83.10. .88.85. .85.03. .83.30 

Sucrose in juice 88.58. .89.80. .88.85. .88.90. .80.60. .88.84. .90.71. .89.80. .90.40. .88.80 

Sucrose lost per 100 of 

Cane 2.84.. 2.36.. 2.26.. 2.30.. 2.41.. 2.27.. 2.14.. 2.18.. 2.08.. 2.07 

Sucrose in cane 18.25. .17.29. .18.84. .17.77. .18.12. .17.64. .16.90. .16.65. .14.97. .16.70 

Sucrose in Juice 11.42. .10.20. .11.15. .11.10. .11.40. .11.85. . 9.29. .10.20. . 9.60.. 11.60 

Lost in Bagasse per 100 op 

Cane 0.99.. 1.08.. 0.99.. 0.97.. 1.00.. 0.91.. 1.02.. 0.98.. 0.85.. 0.71 

Sucrose in cane 7.72.. 7.92.. 7.99.. 7.50.. 7.46.. 7.07.. 7.77.. 7.10.. 6.10.. 5.73 

Lost in Filter-press Cakes per lOO of 

Cane 0.09. . 0.10. . 0.09. . 0.10. . 0.10. . 0.09. . 0.09. . 0.07. . 0.07. . 0.06 

Sucrose in cane 0.74.. 0.78.. 0.73 ..0.77.. 0.75.. 0.70.. 0.69.. 0.50.. 0.50.. 0.48 

Sucrose in Juice 0.80.. 0.80.. 0.79.. 0.80.. 0.81.. 0.75.. 0.72.. 0.60.. 0.50.. 0.60 

Lost in Molasses per lOO of 

Cane 0.91.. 0.94.. 0.90.. 0.98.. 1.01.. 0.98.. 0.80.. 0.90.. 0.92.. 1.04 

Sucrose in cane 7.11.. 6.95.. 7.27.. 7.11.. 7.16.. 7.62.. 6.09.. 6.90.. 6.60.. 8.89 

Sucrose in Juice 7.70. . 7.60. . 7.90, . 7.80. . 7.74. . 8.17. . 6.65, . 7.50. . 7.10. . 8.90 

Unaccountable Losses per 100 of 

Cane 0.35. . 0.24. . 0.28. . 0.80. . 0.80. . 0.29. . 0.28. . 0.28. . 0.24. . 0.26 

Sucrose in cane 2.68.. 2.17.. 2.85.. 2.89.. 2.75.. 2.26.. 2.85.. 2.16.. 1.77.. 2.10 

* Sucrose in Juice 2.92.. 2.64.. 2.46.. 2.50.. 2.86.. 2.48.. 1.92.. 2.10 ..2.00.. 2.20 
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had been disposed of at an average price of 9*81 guilders per picul of whites, 
8*61 per picul of refining crystals basis 98° pol., and 8*46 guilders for sugar 
basis 96*6° pol. 

We estimate the consumption in the territory of the I>utch East Indies 
at 200,000 tons or 3,300,000 piculs, all the balance being available for export. 

The destination of the 1926 exports was as detailed below, in metric 
tons ; and we give the corresponding figures for a few previous years as a 
comparison. The stocks of sugar still existent at the beginning of the 1926 
grinding season are put at 1 6,170 tons and on the 30th of April, 1927,at 34,500 
tons. 


Exportation of Java Sugar in Metric Tons. 


Destination. 

1924. 

1925. 

1926. 

Netherlands 

17,126 . 

18,329 . 

71 

Belgium 

11,628 . 

13,640 . 

309 

United Kingdom 

100,236 . 

23,601 . 

4 

France 

114,161 . 

29,352 . 

618 

Germany 

2,696 . 

6,910 . 

10 

Kussia and Finland 

33,911 . 

26,278 . 

3,349 

Denmark 

— 

1,322 . 

— 

Norway 

2,467 . 

660 . 

— 

Italy 

4,900 . 

35 . 

— 

Portugal 

1,017 . 

3,265 . 

— 

Greece 

16,796 . 

21,621 . 

— 

Other European States 

1,434 . 

1,933 . 

— 

Canada 

18,242 . 

— 

— 

United States 

4,919 . 

— 

— 

Turkey 

1,272 . 

3,915 . 

— 

Port Said, etc., f.o 

162,569 . 

105,793 . 

6,388 

British East Africa 



331 . 

208 

Arabia 

3,898 . 

3,878 . 

557 

British India 

638,616 . 

766,762 . 

763,712 

Aden 

— 

— 

3,139 

Penang 

15,798 . 

18,268 . 

22,819 

Singapore 

74,879 . 

91,600 . 

86,332 

Siam r 

16,392 . 

41,609 . 

33,760 

French Indo-China 

— 

1,629 . 

2,462 

Hongkong 

313,965 . 

216.921 . 

184,728 

China 

86,249 . 

232,568 . 

167,861 

Japan and Formosa 

332,808 . 

432,914 . 

467,681 

Australia 

8,808 . 

— 

167 

Other Coimtries 

7,306 . 

376 . 

631 

Total 

1,881,970 . . 

2,060,980 . 

1,723,686 


In a paper on ** Liquid Chlorine : Its Manufacture and Uses,’' D. A . Pritchard 
and J. H. Hubel' mention in passing the use of this gas for the treatment of con- 
densing water. “ A good vacuum can be maintained only if the water-side cooling 
surfaces of the condenser tubes are kept perfectly clean. When the cooling water is 
drawn from the river, lake or sea, it is frequently found that a glutinous, clinging 
mud adheres so firmly that it can only be removed by mechanical mecms, steam and 
compressed air being of no use. This trouble is often due to some micro-organisms 
of the al^a or cunoeba type. It has been found that one part or less of liquid chlorine 
per million parts of water will maintain a perfectly clean condenser at a saving of 
about 50 per cent, of the labour alone for cleaning by mechanical means.** 

1 Ckemittnf and Iniuttry, 1927, 46 , 254. 
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Note* on Saccharum Sinense (Roxburgh). 

By NOEL BEEBB. 

In 1796 a certain Mr. Duncan sent from China to Calcutta a cane which 
was described by Roxbubgh as a new sub-species imder the name Saccharum 
einense. Numerous references to this cane are to be found in Indian publi- 
cations up to about 1850 (after which date interest in sugar seems to have 
lapsed in India), and it is evident that this cane became widely distributed. 

Recent studies in Java indicate that it has been there observed that 
Barbeb’s PansaM group of Indian canes possess the specific characteristics 
of S. Sinense, and indeed Bannibr^ treats S. Sinense as equal to Pansahi 
group. 

There are to be seen in the Kew Herbarium and also at the Royal Botanic 
Cardens in Calcutta coloured drawings of the inflorescence and stalk of the 
original specimen of S. Sinense, either made by Roxburgh or by an artist 
under his direction. Although the drawings are not made with great atten- 
tion to taxonomic detail, a cane of the Pansahi group is at once recognized 
and it would be easy to find a Uba, Kavengire, Pansahi, etc., stalk which 
might have served as the model. 

In the districts of Muzufferpore, Dharbhanga and Champaran there 
is a cane grown to some extent under the name of Ghinia. It is on 
record that the Chinese cane of Roxburgh was introduced with success to 
this area about 1840, and it is suggested as more than likely that Chinia 
is none other than the descendant of this introduction, Cliinia being the barely 
changed local form of Chinese cane. 

On the western side of the Gondak in the district of Saran a very similar 
cane is grown under the name Pansahi, and this Barber has taken as the 
type specimen of the group ; between Pansahi of Saran and Chinia of Dhar- 
bhanga the present writer can find no difference and he believes that they 
are the same variety imder different local names. 

Under the general heading of S, Sinense Bannier includes a cane Puri. 
There has possibly been some confusion of labels here, as Puri is a well known 
variety in Behar, south of the Ganges, and in various parts of Bengal. On 
casual inspection Puri as understood in these areas has the appearance of 
a “ noble ” cane and is certainly very remote from the Pansahi group. 

Quite recently canes in this group have become of great economic 
importance and they are variously referred to as “ Chinese,” “ Japanese,” 
“ Uba,” and “ Pansahi ” canes. Although the term Chinese cane dates 
back over 100 years it may be objected to as impl 5 dng a Chinese origin, 
whereas there is evidence that within recent times, i.e., about 1300 years ago, 
the cane was introduced from India to China ; a similar objection applies 
and more potently to the term Japanese. Uba is a well established term, 
and as applied to one particular variety of the group antedates the term 
Chinese cane.* In view, however, of Barber’s work on the canes of Northern 
India, and his selection of the term Pansahi as indicative of the type specimen, 
the writer submits that this name should be retained as generic for the groiip. 

British Beet Growers, Ltd., a conoem cultivating 600 acres at Feltwell Farm, 
Norfolk, with offices at 20, Copthall Ave., London, £.0.2., and a capital of £10,000 
with £8110 issued, held their first annual meeting recently, and di^losed a loss of 
£2645. Only 4*4 tons of beet per acre hetd been r^dized. 


’ rj 5 J ,, 1927, 68. 


LSJf ., 1918, 164. 




A Study of C^ue Juice Defecation at Various 

pH Values.’ 

H. S. PAINS and J. C. KXANB. 

(Carbohydrate Laboratory, Bureau of Ohemtstry. TJ.3. Dept, of Agriculture.) 

Since the advent of pH control of lime defecation of juice in the raw 
cane sugar industry there has been much discussion reg€u*ding the pH value 
at which clarified juice should be maintained in order to obtain the best results. 
The pH values observed in practice v€uy from 6' 8 to over 8*0, In considering 
what constitutes the maximum clarification we may take the appearance of 
the juice (turbidity and colour) as being a good criterion and of primary 
importance from an operating standpoint, but other phases must also be kept 
in mind, such as percentage of lime-salts in the clarified juice, elimination of 
coUoids, volume and weight of mud, and total elimination of non-sugar sub- 
stances as indicated by the percentage of organic non-sugars present in the 
mud. The investigation here reported was conducted at two Porto Biccui 
raw sugar factories* during the sectson of 1926, the purpose being to obtain 
f luiiher data regarding the relation between pH values and the various factors 
which constitute good clarification and likewise the variation in this relation 
with different lots of juice. 

PaOCEDUBB AND MbTHODS UsBD. 

The following procedure was adopted for studying cane juice defecation 
at various pH values. A sample of mixed juice was passed through a 200 
mesh screen to remove large particles of suspended material ; the pH value 
ahd colloid content by dye test were determined ; a 100 c. 3. portion of this 
sample was ashed and PiOj and CaO were determined in a solution of the ash. 
The screened juice was then divided into four portions and each of these was 
limed to a different pH value, the exact value being determined electrometri- 
cally on the cold limed juice. The separate portions were then heated to the 
boiling point and maintained at that temperature for one minute, after which 
they were transferred to a steam-jacketed glass experimental defecator, 
and allowed to settle for 1 hour and 15 minutes at a temperature of 95-100®C. 
At the end of the defecation period, the volume of mud was noted and the 
supernatant juice was removed by syphoning. 

These samples were then cooled to room temperature, and the following 
determinations made ; pH, dye value, surface tension, colour, P1O5 and CaO 
contents, and general appearmce and turbidity by careful comparison, 
being all diluted to 10° Brix in order to place them on a more comparable 
basis. The mud was removed from each defecator, and to each sample of 
mud 2 grms. of infusorial earth, which had been thoroiighly digested and 
ignited, was added. These mud samples were filtered in weighed Gooch 
crucibles, washed sugeur-free, dried, and weighed. The weight of mud was 
obtained by correcting for the the weight of infusorial earth used. Then the 
acunples were ashed, and the percentage of organic material in the mud was 
obtained by difference. 

The quinhydrone electrode method* was used for measurement of all pH 
values. This made determination of the pH of turbid liquors possible without 
dilution or filtration. The CaO and P.Oj determinations were made on an 

^ ^ Paper presented before the Sugar Division at the 72nd Meeting of the American Chemical 

Society at Philadelphia, Pa., September 1926. 

* The authors wish to express their appreciation of the many courtesies extended by the ofhciala 
of the Pajardo Sugar Company and the ^uth Porto Rico Sugar Company. 

* See Dawsox, Sugar, 1926, 28, 211-24, 262-4, 810-12, 869-70 ; 1926, 498. 
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ashed sample of 100 c.o. of juice of known specific gravity. The ash was dis- 
solved in HCl and HNOa and the insoluble material filtered off. The filtrate 
was diluted to definite volume and one aliquot was used for the PfOa deter- 
mination by the molybdate method ; and the CaO content of the other was 
determined by the oxalate method, titrating with potassium permanganate. 
The colloid content was determined by the dye method described by Badollet 
and Paine, ^ using a cataphoresis cell with an ultramicroscope and a 0*1 per 
cent, solution of the dye Night Blue. 

The surface tension measurements were made with a Du Nouy tensiometer 
of the old type, which gave a value of 76 dynes iper cm. for water at 30®C. 
These values are reported on the basis of surface tension of water equals 
71*64 dynes per cm. at 30®C., as experiments using the revised technique 
for this instrument gave this value. The experimental defecators consisted 
of pyrex glass tubes 1 in. in diameter and 24 in. long, graduated at the bottom 
in cubic centimeters from 0 to 100 c.c. These tubes were jacketed by “Pyrex” 
glass cylinders 2 in. in diameter and 27 in. long. A cork fitted with a i in. 
steam pipe was inserted at the bottom and this, together with a cork at the 
top in which the inner tube was fitted, formed a steam chamber around the 
settling tube. The temperature was maintained approximately constant at 
100®C. by a sufficiently rapid flow of steam. 

The Ives tint photometer was used for colorimetric measiuements. This 
instrument was equipped with a Rice scale giving -log t values direct. 
For these measurements a 3 mm. depth of solution was used. These readings 
were corrected for depth of solution and concentration, the standard being 
1 cm. depth of solution containing 1 gm. of solids per 1 c.c. of solution. The 
data here given represent an average of the corrected -log t values obtcuned 
by the use of 6-colour screens covering various wave lengths of the spectrum. 
The darker the apparent colour the higher are the readings on this scale. 
These samples were filtered through hardened filter-paper to remove suspended 
particles of comparatively large dimensions before making the colour measure- 
ments. There was considerable very finely divided suspended material 
in the filtrates, so that the values represent both colour and colloidal turbidity. 
However, they give a comparative indication of the quality of the juice from 
this standpoint. 

Vabiation in Dbop in pH when Limed Juice is Heated. 

In the first few experiments particular attention was given to the drop 
in pH of cold limed juice when heated. The data obtained aure shown in Table 
I. It was observed in different oases that approximately the same pH value 
for cold limed juice gave quite different pH values for clarified juice. This 
drop in the case of juice limed to a pH of 7*6 varied from 0*46 to 1*78 pH units. 
A similar variation was observed also in factory operation ; that is, certain 
lots of juice limed to a definite reaction with phenolphthalein at the liming 
station gave clarified juice of lower pH value than others. Some factory 
observations indicated that the drop in pH upon heating was greater in the 
case of juice from cane which had been out some length of time, but these 
observations were not extensive enough to warrant a definite conclusion. 
Paine and Balch have shown* that the hydrolysis of normal calcium phos- 
phate with the production of a soluble acid salt is an important factor in the 
decrease in pH of limed cane juice when heated. This variation in the buffer 
♦ 1926, £9-8, 97-108, 187-40. 

' Pains and Baloh, ** Some Bektioni between Hrdrogen-Ion Conoentiatlon and Defecation of 
Cane Juice.’* The PUmter, 1927. 78, 127-88, 148-50. 
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effect of the juice is significant in relation to an automatic electrometric 
control* of the pH of the cold limed juice in that this would not give a 
clarified juice of uniform pH unless the pH of the cold limed juice were veuded 
in a compensating manner. Some juices showing a pronoimced drop in pH 
were somewhat low in content, but there are insuf&cient data as yet to 
warrant considering this an important factor, since the addition of phosphate 
in the quantities used did not cause any significant variation in the drop in pH. 


Table I. — Dbop in pH or Cold -Limed Cane Jotce when Heated. 


No. 

PE 



Juice at yariouB 

pE 



of 

of raw 




values 



— ^ 

Sample 

Juice 


A 

B 


C 


D 

1 .. 

4-96 . 

Cold-limed .... 

8*16 . 

. 8*64 


— 


— 



Clarified 

7*26 . 

. 7*76 


— 


— 



Drop in pH . . 

0*90 . 

. 0*88 


— 


— 

2 .. 

5*04 . 

. Cold-limed .... 

7*36 . 

. 8*08 


8*82 


— 



Clarified 

6*12 . 

6*76 


7*26 


— 



Drop in pH . . 

1*23 . 

. 1*32 


1*66 


— 

3 .. 

6*16 . 

Cold-limed .... 

7*50 . 

8*02 


8*58 


— 



Clarified 

7*04 . 

. 7*48 


7*68 


— 



Drop in pH . . 

0*46 . 

. 0*64 


0*90 


— 

4 .. 

5*24 . 

. Cold-limed 

7*42 . 

7*90 


8*60 


9*30 



Clarified 

6*60 . 

. 6*80 


7*60 


8*10 



Drop in pH . . 

0*92 . 

. MO 


0*90 


1*20 

6 . . 

5*26 . 

. Cold-limed .... 

7*60 . 

. 8*13 


8*60 


9*06 



Clarified 

6*42 . 

6*79 


7*44 


7*70 



Drop in pH . . 

1*08 . 

. 1*34 


1*16 


1*36 

6 .. 

6*02 . 

. Cold-limed .... 

7*62 . 

. 8*07 


8*56 


8*96 



Clarified 

6*74 . 

6*42 


7*16 


7*35 



Drop in pH . . 

1*78 . 

. 1*65 


1*40 


1*61 

7 .. 

6*28 . 

. Cold-limed .... 

— 

— 


8*46 


8*84 

(+P,o,) 

Clarified 

— 

— 


7*72 


8*02 



Drop in pH . . 

— 

— 


0*73 

. . 

0*82 


Relation between Phosphate Content and Clarification. 

It was noted that the best clarification was obtained at a pH value for 
clarified juice much lower than was found in a previous investigation with 
different types of juice. The lots of clarified juice obtained in the present 
instance were somewhat turbid in appearance. The content of the ori- 
ginal juice was found to be extremely low, so that juice limed to a eompa^'a- 
tively high pH value yielded a clarified juice which was high in lime-salts. 
This is a factor which may not influence the appearance of the clarified juice,’ 
but is an important consideration from a factory-operating standpoint, 
as an increase in lime-salts may cause a distinct increase in the amount of 
scale formed on heating surfaces, thus affecting heat transference and reducing 
the capacity of the boiling house toward the end ef each run. The low P 2 O 5 
content of the raw juice under discussion presented a spooial problem of defeca- 
tion wjth lime alone. Lime defecation has been well described’ as being 
primarily a function of the phosphate content of the juice and essentially 
a process for removing the coarser dispersoids from the juice by the formation 
of a fiocculent precipitate within the juice. Thus, the addition of lime alone 
to a juice of low P 1 O 5 content must be very carefully controlled to obtain 
the most ef&cient clarification, but more particularly to prevent a high content 

« Baloh and PADm, 1926, 425-429. 

» BOHD, 1 .SJ., 1925, 811-817. 
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Tablb n. — C ha&aotbbistios or Diffbbsnt Lots or Oaks Juice Limed to 

Vabioxjs pH Valubs.i 

/ Mud s 


sS 

f 


•s 


o 

Pk 


I 

I 


I 

s, 

Q 



I 

I 

s 


I.— 

4-96.. — . . 

1700.. — .. 

— .. 

— .. 


A .. 

— . . — — . 

— . . — . . 

— . . 

— . . 

— . . — . . 

B .. 

7-26.. — . 

900.. — .. 

— . . 

— . . 

— . . — . . 

C 

7'76.. — . 

1060.. — 

— .. 

— .. 

— — ..i 

D .. 

. . . . . 

— . . — . . 

— . . 

— . . 

— . . — . . 

ni.— 

6-16.. 0*0160.. 0*017. 

1100.. — .. 

— , , 

— . . 

— . . — . . 

A .. 

7-04. . 0*0026. . 0*026. 

633,. 11*3.. 

0*677.. 

0*686.. 

63-4.. e>183.. 

B .. 

7*48.. 0-0023.. — . 

733.. 13*6.. 

— . . 

— . . 

62-4.. 6-021.. 

C .. 

7-68. . 0*0014. . 0*048. 

700.. 24*3.. 

0-064. . 

0*646. . 

62*8.. 6*410.. 

D .. 

— . . — . . — . 

— . . — . . 

— . , 

— . . 

— . . — . . 

V.— 

6-26.. 0*0110.. 0*016. 

— . . — . . 

— . . 

— . . 

— . . — . . 

A .. 

6*42. . 0*0049. . 0*022. 

— .. 8-7.. 

— . . 

— . . 

64*0. . 6*668.. ( 

B .. 

6-79. . 0*0047. . 0*028. 

— .. 9*6.. 

— . . 

— . . 

66*3.. 4*791.. I 

0 .. 

7*44. . 0*0030. . 0-038. 

— .. 9*8.. 

— . . 

— . . 

64*4.. 6*827..: 

D .. 

7*70. . 0*0028. . 0-036. 

— .. 13*9.. 

— .. 

— .. 

64-1.. 6*871.. 

VIL— 

6-28.. 0*0078.. 0*016. 

600.. — .. 

— . . 

. , 

. , — , , 

A .. 

7*88. . 0-0030. . 0*067. 

600.. 9*1.. 

0*666. . 

0*662. . 

61*6.. 9*382.. 

B .. 

8-43 — ..0*046. 

. 600.. 9*8.. 

0*733. . 

0-699. . 

63-7.. 9-128.. 

dark 

vm.*— 

..0*0221.. — . 

. — . . — . . 

— . . 

— .. 

— . . — . . 


A^ .. 

7-72. . 0*0026. . 0*033. . 

300.. 

16*3. . 0*676. 

.. 

8*02. . 0*8036. . 0*036. . 

600.. 

. 16-2. . 0-732. 

IX.— 

6*32.. 0*0230.. 0*014.. 

700.. 



0-577 


.Fair 


cloudy 


turbid 


65-3. 


6- 798.. Very 

good 

7- 186. .Fair, 
but slightly 

cloudy 


B .. 

X. — « 

XI. -~ 
A .. 
B .. 
C 


4-46.. 0-0600.. 0-013,. 700. 


5-14.. 0*3900.. 0-016.. 1160. 


14-1. . 0*764. . 0-686. 

. 67-6. 

. 6*606. .Slight- 



ly turbid. 



but fair 

18*3.. 1*023.'. 0*736. 

66*7. 

. 6-762.. Good 

32-6. . 0*969. . 0*666. 

68*6. 

. 6-666. .Fair 

26-1.. 1-068.. 0-717. 

60*3. 

. 4-626.. Very 



good 

13-0. . 0-838. . 0-699. 





16-6. . 0-936. . 0-661. 

— . 

— . .Good 

14-1. . 0*899. . 0*628. 

— . 

— . .Turbid 


poor settling 


' Figures for Simpl es 11, IV md VI here omitted. 

Sample Vm ■■ sample VU with phosphate added. 

* Sample X « sample IX with pbospBate added. 
KoTB.~The letters AJS, 0, etc., designate snbdiyisloiis of juice samples I, n, 
limed to diflerentpH yahies. 


n, etc., udiiidi were 
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of lime-salt in the juice. Smith states^ that it seems impossible to obtain 
a clear limpid juice, using lime alone, when the content is below 0*02 
per cent. Since the clarification apparently depends primarily upon the 
adsorption of colloids and the retention of more coarsely divided material by 
the phosphate precipitate, the quantity and character of this precipitate are 
quite important. 

In Table 111 the extent of adsorption of colloidal material by a heavy 
precipitate is shown approximately by comparing the dye value of the raw 
juice with that of clarihed juice from lime defecation and clarified juice from 
the double carbonation process. These samples were obtained at a fsLctory 
producing granulated cane sugar by the double carbonation process and raw 
sugar by the usual lime defecation method. The dye values were obtained 
by dividing the weight of dye required to neutralize the electric charges of 

Table III. — Elimination or Colloids fbom Cane Juice by Lime Defecation 
AND Double Cabbonation as Indicated by the Dye Test. 



Baw 

Juice 

Lime 

defecated 

Juice 

Double 

carbonation 

juice 


1470 

1130 

498 


1097 

1062 

380 


1364 

1240 

.... 648 


1267 

1200 

420 


1472 

1216 

242 


1440 

1276 

390 

Average 

1360 

1186 

413 

Elimination 

— 

12-2 

69*4 


the colloid particles by the weight of solids in the juice sample and multiply- 
ing the quotient by 100,000 to give a whole number ; the larger the dye 
value, the greater is the indicated colloid content. 

While there is no correlation between individual samples, the averages 
represent approximately the comparative colloid elimmation obtained in 
the two methods of clarification. The dye test showed a value of 1350 for 
the raw juice, 1186 for the juice clarified by lime defecation, and 413 for 
double carbonation process juice, or a 12*2 per cent, colloid elimination by 
simple defecation and 69’4 per cent, by the double carbonation process. How- 
ever, at the time of this experiment the cane was in rather poor condition 
and the simple lime defecation gave relatively poor results, so that 12 per cent, 
colloid elimination is doubtless somewhat below the average for good clari- 
fication. The dye test showed a greater percentcige of colloid elimination 
than this in a few of our experiments. In connexion with the double carbona- 
tion process, it is of interest to note that reducing to any appreciable extent 
the percentage of lime used (base on weight of cane) gave a clarified juice of 
increased colloid content. 


It will be noted from Table II that colloid elimination by lime defecation, 
as indicated by the dye test, was particularly small in some cases. In fact, 
in the case of juice sample VII, which gave poor clarification at each of two pH 
values, no coUoid elimination was indicated. This sample of juice had a low 
P 2 O 6 content. It is possible, however, that there may have been an error in 
the dye vedue determinations for this sample. In general the surface tension 
of clarified juice increased with increasing colloid elimination and effectiveness 
of clarification. This relation is shown particularly by juice sample VI 
(Table II). The dye value decreased from 650 to 600, 560, 550 and 600 with 

^ * B^rt of The Baw Sugar Technical Oommittee, 1024, Hawaiian Sugar Planters' Association. 

See I,SJ: 1024, 266, 822. 
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inoreaae in the pH to which the juice was limed, whereas the surface tension 
of the subdivisions A, B, C and D of this lot of juice increased to 45*0, 48-9, 
49*2 and 49*5 dynes per cm. As a rule, for the same sample of juice, the 
higher surface tension values correspond to the lower dye values, as is to be 
expected. 

It appears that a considerable proportion of the suspended material 
which is eliminated by simple lime defecation is of greater than colloid 
dimensions. The dye values m Table 11 show that there is a great variation 
in the colloid content of different lots of cane juice. 

In this connexion it is of interest to observe that values showing the colloid 
content of juice which are obtained by dialysis or ultra-filtration would be 
too high unless the juice were previously filtered by some means which 
removes isill finely suspended material except particles of colloidal size. This 
is indicated by an experiment in a previous investigation* in which raw sugar 
solutions gave identical dye values before and after filtration through ordinary 
filter paper, showing that the material removed by filtration through paper 
either carried no electric charge or was so nearly neutral that it was impossible 
to detect an electric charge by the dye test. 

In Table II are presented data showing various characteristics of clarified 
juice representing liming to different pH values. In a number of lots of juice 
which were foimd to be low in PaOj content, the pH of the best clarified 
juice of the different series varied from 6*8 to 7*3, the increased content of 
lime-salts and a darker colom being the limiting factors at pH values higher 
than these. In one experiment a juice (sample VII) of low content was 
divided into two portions. To one portion a small quantity of phosphate was 
added, mcreasing the P2O5 content from 0*0078 grm. per 100 cc. to 0*0221 grm. 
per 100 c.c. This sample of juice after addition of phosphate is designated as 
No. VIII in Table II. These two lots of juice were in turn divided into two 
portions. A and B (first column. Table II) are the two portions of the juice 
of low Ps05 content and and are the two portions of the lot of juice to 
which phosphate was added. The same quantity of lime was added to A 
and A^ and likewise to B and B\ the quantity being greater, however, for 
B and B^ than for A and A^. The clarified juices resulting from liming A 
and B were correspondingly higher in pH than those resulting from liming 
A^ and However, the most striking differences are the higher CaO 
content of the two portions (A and B) of lower PjOs content and the corres- 
ponding darkening in colour of these portions. The same procedure was 
followed in the case of another lot of juice (sample IX), but more phosphate 
was added and an attempt was made to obtain the same pH value regardless 
of the quantity of lime required. There was some increase in colour, but 
since the original juice had a higher P^O* content (0*023 grm. per 100 c.c.), the 
differences are not so striking. The apparent clarification of both portions 
(with and without addition of phosphate) was much better than the average. 
Increasing the PgO^ content to 0*060 grm. per 100 c.c. (sample X) is more 
than sufficient for clarification ; in fact, the original content of 0*023 grm. per 
100 o.c. P1O5 gave comparatively good results. In the case of both lots of 
juice (VII and IX) the addition of phosphate increases the elimination of 
colloidal material by liming, as shown by the dye test. 

During a survey of several raw sugar houses in Porto Rico it was observed 
that the pH of clarified juice varied considerably in different sections of the 
island. Samples were examined at each factory. In one sugctr-house the 

* «• Badouxt and PAira, 1926, 609. 
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average pH of clarified juice was 7*15. Analysis of the dilute juice showed a 
PfOj content of 0*010 grm. per 100 c.c. Two houses had an average pH of 7*6 
and analysis of samples of dilute juice showed PjOs contents of 0-022 and 
0*025 grm. per 100 c.c. These factories maintained a close control of the liming 
station and were determining pH values frequently. They considered the pH 
value mentioned as being the highest permissible for the best results. At 
another factory no especial attention was given to the liming station and no 
pH control was used. Little trouble was said to be encountered in defecation. 
The resulting clarified juice was very brilliant in appearance. A catch 
sample of this juice had a pH value of 7*9. Analysis of this raw juice showed 
a PjOs content of 0*046 grm. per 100 c.c. These practical observations, together 
with the experimental results mentioned, indicate that the usual limiting 
factor in defecation with lime alone is the P2O5 content of the juice, and fur- 
thermore, that the optimum pH for clarified juice bears a very close relation 
to the percentage of phosphate in the juice to be defecated. 

There are no doubt other factors which affect defecation, such as the nature 
and quantity of the colloids of the juice as affected by the character of mill 
work, maceration, and condition of the cane. However, aside from consider- 
able variations which may occur in the colloid content of cane juice, the most 
decisive factor in lime defecation is apparently the percentage of P2O5 in 
the juice, and, in addition, the experiments just described indicate that the 
optimum pH for defecation is largely determined by this value. We believe 
that this observation is sufficiently important to render advisable the sys- 
tematic determination of P2O5 by raw sugar factory control laboratories in 
order that defecation may be maintained at as nearly as possible the optimum 
pH value. The character of the defecation affects not only the work through- 
out the sugar end of the raw sugar -house but also the quality of the raw sugar, 
since a syrup high in dye value will yield a sugar correspondingly high in 
colloid content. It has been shown in another investigation^ that the dye 
value of a raw sugar is an index of its colloid content and of many of its 
refining properties. 


Sugar Beet Experiments in the West of England 

for 1926.* 

By A. W. LINO. B So.. N.D.A . and V. L- SMITH-OHARLEY. B.Sc. 
Department of Agriculture and Horticulture, the Univeisity of Bristol. 


A uniform series of experiments, both manurial and cultural, was under-J 
taken by the Western Provincial Advisory Committee* at the beginning 
of 1926 and the results obtained from those trials are reported in this bulletin. 
Certain general principles have been established on the Continent with reference 
to the cultivation and manuring of sugar beet, but it was realized that these 
principles must be verified by experiment in this country before they could 
be definitely accepted, more particularly in the West of England where 
conditions are somewhat widely different. 

The main points brought out by Continental work are as follows : 
(1) The sugar beet crop makes very great demands on the soil, but a good 


» I.SJ , 1925, 609. 

* CondenBed from Bulletin 1, Department of Agriculture and Horticulture, University of Brlst4>l, 
1926. 


. ' Th® Western Province consists of the coimties of Somerset, Wiltshire, Gloucester, Hereford 
and Worcester. 
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return per acre can be obtained by the use of farmyard manure. (2) The 
application of phosphatic manures does not cause an increase m the sugar 
content. (3) On light soils potash is necessary as otherwise the sugar con- 
tent is depressed, but on heavy soils, with the modem varieties of beet, 
no increase in sugar can be expected from extra dressings of potash. (4) 
Top dressings of nitrogen increase the yield of beet per acre and, if not applied 
too late, they do not depress the sugar content. (6) The best yields have 
been obtain^ by sowing the beet in rows 15 ins. apart on the flat. And 
(6) Singling is b^ done when the beets are in. high or earlier. 

In order to ascertain if these observations held good in this coimtry 
the following scheme of experiments was devised : — 

Manurial Trials. 1 

Approx. Cost of Manures. 


£ B. d. 

Plot 1. Complete manure, less cwt. muriate of potash, i.e., no potash 1 3 ^ 

Plot 2. Complete manure — 

1 cwt. sulphate of ammonia^ \ 

4 cwt. 30 per cent, superphosphate | 1 17 5 

IJ cwt. muriate of potash ) 

Plot 3. Complete manure, less 2 cwrt. supers, i.e., one>half of the com- 
plete dressing of phosphates Ill 5 

Plot 4. Control — no manure — 

Plot 5. Complete manure, plus cm extra 1^ cwt. muriate of potash, i.e., 

double potash 2 11 3 

Plot 6. Complete manure (same as Plot 2) 1 17 6 


Plot 7. Complete manure, but the H cwt. muriate of potash replaced 
by the equivalent amount of kainit or potash manure salts 

Top dressings . — strip over the whole of the plots was top-dressed 
with 1 cwt. nitrate of soda at singling time and half this top-dressed strip 
again top-dressed with 1 cwt. nitrate of soda two or three weeks later. The 
total number of centres at which trials were laid down was 17. being : — 
Wiltshire 9, Somersetshire 5, Gloucestershire 3. The centres were classified 
according to the nature of the soil, i.e., sandy, loamy, heavy 
Results of MAmmiAL Trials. 

An examination of the results from all centres* shows quite clearly that 
no very outstanding differences have been obtained either in the yield per 
acre or the sugar content on manured plots. The immanured plots in almost 
every instance gave the lowest yields of beet per acre, but the same does 
not apply to the sugar content, indicating that manuring within reasonable 
limits will give an increased return per acre, but will not raise or lower the 
sugar content to any appreciable extent. 

It is, however, very important to bear in mind several other factors 
which may have been operating. Firstly, the yew 1926 was a very favourable 
one for sugar beet growing. Secondly, in selecting centres for these trials 
it was necessary to utilize land already chosen by the grower for the 1926 
sugar beet crop. Such land was not \isually the poorest on the farm, in fact 
in the majority of cases it would be the best and as such it would have been 
well farmed for the previous crops. The influence of previous cropping 
and manuring on succeeding crops would tend to minimize the results of 
manuring in 1926. It was felt, however, that these experiments would 

' Certain other manurial trials, e.g., the effect of different nltrogenoua manures, are reiK>rted <n 
the Bulletin, although such trials were not carried out at all centres. 

Rate per acre. 

> Details of this classiffoatlon given in the oiigbial Bulletin are here omitted. 

* For the actual figures obtained in these trials the original Bulletin must be consulted. 
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afford some justification or otherwise of the manuring adopted in the West 
of England for sugar be^t. 

Yield , — In almost every trial the unmanured plot (No. 4) produced a 
lower yield than the completely manured plots (Nos. 2 and 6). At centre 
No. 6 the yield was doubled as the result of the manuring. At other centres 
the increase was not so great, the majority averaging about 30 owts. to 2 tons 
per acre increase. 

From the results obtained in 1926 neither phosphate nor potash seem 
to play a very important part in increasing the yield of beet per acre. At 
some centres there was a tendency to a reduction of crop when the phosphate 
was halved (plot 3). The same thing appears to happen when potash is 
omitted, but no economical return is obtained on any of the soils from the 
double dressing of potash. In general it would appear that on the land 
selected in 1926, no economical returns were obtained by increasing the potash 
and phosphate dressings. 

Sugar content, — ^Manuring, within the limits of these experiments, has 
had very little significant effect on the sugar content. A glance at the figures 
for each centre will be sufficient to show that the variations plot for plot 
are not very great, and in the majority of cases come within the limits of 
the experimental error. The only conclusion that can be drawn is that 
moderate manuring on soils which appear suitable for sugar beet will not 
affect the sugar content to any appreciable extent. It will be noticed that 
the sugar contents of the beets from the different centres vary considerably. 
It seems likely that sugar content is more dependent upon soil and climatic 
conditions and variety of seed than upon the system of manuring adopted. 

GENERAii Conclusions. 

In arriving at the conclusions cmd suggestions which fallow due regard 
has been paid to experimental work which has been carried out on sugar 
beet elsewhere. It is quite obvious from the data presented that it is im- 
possible to lay down hard and fast rules with reference to the manuring 
and cultivation of sugar beet, but the suggestions made below are merely 
given as a guide to those who contemplate growing this crop, as almost 
every case must be considered on its ovti merits. 

(1) Manuring , — The average yield of washed beet obtained from all 
the plots in the province, numbering 102, is 14>5 tons per €icre with an average 
sugar content of 19*6 per cent. Therefore, on most types of soil in reasonably 
good condition sugar beet was a highly successful crop in the West of England, 
producing in 1926 a good return per acre. In all cases the €ui)ificial manures 
have produced an increase in tho weight of beet per acre, but very little 
response can be traced to increased dressings of either potash or phosphates 
above those of the standard plots. With regard to sugar beet, however, 
it must be borne in mind that the plant is a very gross feeder. For this 
reason the manuring of sugar beet should not be stinted, especially where 
the crop forms part of a rotation and large proportions of the manure (in 
the nature of dung and phosphates) are applied to roots for that and the 
succeeding crops in the rotation. 

(a) Nitrogen , — ^Dung at the rate of 10-12 tons per sere should be applied 
in the autumn (or even to the preceding crop). A spring application immedi- 
ately before the sowing of the crop has been found to produce “ fangy ” 
roots or excessive leaf growth, both of which are deleterious to yield and 
sugar content. Excessive nitrogenous manuring should be avoided, particu- 
larly in this area, where the growing season is a long one. Too much nitrogen 
produces an abundance of leaf, but no great increase in bulb. Ripening 
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of the beet is considerably delayed, which means that the sugar content 
will not rise to its maximiim at the time of harvesting the crop. The value 
of steady slow-acting nitrogenous manures, such as organic manures, has not 
been investigated in detail, but there are indications that these manures 
may be useful in the basal dressing where farmyard manure is scarce or not 
available. Calcium cyanamide would appear useful as a nitrogen supplier 
in the basal dressing, particularly on soils short of lime. Top dressings 
of nitrogen proved to be of the greatest value in increasing the yield of beet 
per acre without seriously decreasing the sugar content. There was a ten- 
dency for the double top dressing to reduce the sugar slightly, but this was 
more than counter-balanced by the increased yield. 

(b) Potash . — ^Large applications of potash do not appear to be economical; 
in tact during the 1926 season, on some soils, the value of potash appeared 
to be doubtful. It must be remembered, however, that a shortage of potash 
is not felt so badly in a season such as 1926 when the rainfall was more or less 
evenly distributed. Potash is very beneficial in assisting the crop to with- 
stand drought, and whilst heavy dressings are not recommended, a moderate 
application should always be made as a safeguard, particularly on the lighter 
types of soil. No correlation could be traced between extra dressings of 
potash and an increase in the sugar content. 

(c) Phosphates . — The inclusion of as much as 4 cwts. per acre of super- 
phosphates in the basal dressing is not an economical proposition as judged 
by the results obtained from these experiments. If the beet crop is one of 
a rotation of crops and the major portion of the phosphate dressing for the 
rotation is applied to the root break, then the application is justified, inasmuch 
as there is very little washing out of the manure and the residue would be 
available for the succeeding crops. 

Suggestions o^ Manubing op Sugar Beet.i 



Light and 

Medium and 

Heavy and 


Sandy Soils. 

Loam SoUs. 

Cl^ SoUs. 


Dung. 


Dung. 

Dung. 


With”* Without. 

With. 

Without. 

With. Without. 


cwt. 

cwt. 

cwt. 

cwt. 

cwt. CHt. 

Sulphate of ammonia^ 

1 .. 

ij . 

1 

1 . 

1 1 

Su{>erphosphate 

3 .. 

4 . 

2 

3 . 

. 2 3 

Muriate or sulphate of potash 

— . . 

— . , 

1 

ij . 

. O—i . 1 

Kainit (14 per cent.) 

...5 .. 

5 . 

. — 

. . — . 



(2) Cultivations . — ^Under the conditions prevailing last year a distance 
of 16-18 in. between rows gave on the whole the most satisfactory results. It 
has already been pointed out that the distance used is dependent upon the 
type of inter-cultural operations practised, but within reasonable limits the 
narrower the rows the better. Four days to a week after the appearance 
of the first rough leaves is recommended as being the most useful time to 
single the beet. 

In conclusion, the fact that these results are for one season (1926) only 
must again be emphasized. This season was a very favourable one for sugar 
beet. 


The Cuban crop of 4ji million tons was allotted by Presidential Decree amongst 
the six provinces of Cuba in the following proportions : Pinar del Bio (10 centrals) 
165,016 tons; Habana ( 13 centrals) 287,184 tons ; Matanzas (27 centrals) 943,155 tons ; 
Santa Clara (54 centrals) 903,500 tons ; Camaguey (29 centrals) 1,347,885 tons ; 
and Oriente (43 centrals) 1,303,259 tons. 

' Top dresaingB are applied in addition to the basal dressings given in the table. 

At the rate of 10 tons per acre of well rotted material. 

' This may be replaced by calcium cyanamide, which should be applied a fortnight before sowing 
' the crop. 
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CarbonatioA vs. Sulphitation in Java.* 

By H. A. O. VAN DER JAGT. 

Choice of Process. 

When a muscovado factory is to be converted into a white sugar plant, 
or when the erection of a new factory for the production of S. H. S. (“ superior 
first sugar/* not less than 25 D.S.) is under consideration, there is the choice 
of applying raw juice sulphitation or carbonation. In the first process use 
is made of twice the amoimt of milk-of-lime employed in ordinary defecation, 
viz., about 8 litres of milk of 15° B5. per 1000 litres of raw juice ; whilst in 
carbonation at least 50 litres of 20° B6. are added to the same volume of juice. 
In order to avoid glucose decomposition, one may apply in both processes 
the principle of “ instantaneous satmation,’* in other words, the introduction 
of milk and gas (SOa or COa) so regulated tlmt the excess of alkalinity remains 
low. C^alcium sulphite or calcium carbonate respectively originate in the 
jui(*e in this way, these behaving as precipitates giving body, so that slimy 
constituents, which otherwise would hinder filtration, are rendered inimical. 

Advantages of Sulphitation. 

Advantages of sulidutation are the following ; (1) cheaper installation 
costs of the necessary apparatus ; (2) lower costs of manufacture ; and (3) in 
the case of a raw sugar factory turning to this process the fact that the 
personnel is already familiar with these several operations which also are 
applied in the white sugar factory, viz., defecating, subsiding, etc. In regard 
to point (1) it can be stated that for a factory of 12-14 thousand piculs of cane 
in 24 hours the construction costs can be estimated at abrut 60,000 Dutch 
florins less than for a carbonation factory of like capacity,* Further, cal- 
culations by Harloff, de Haan, and others have brought to light that the 
costs of manufacture per picul of white sugar are about 0*25 Dutch florin 
higher in the application of carbon dioxide than in the other method of 
working.* Having these values in mind, many have allowed their choice to 
fall on the suljihitation process, but without sufficiently considering a very 
important point, namely, the question of yield. In the carbonation process, 
one realizes a much more intensive elimination of non -sugar, so that both 
the jiurity and the colour of the juice are strikingly better than in sulphitation. 
This favourable result is not to be ascribed to the action of the carbon dioxide 
gas, but only to the use of more lime. Certain factories imder the control of 
De Haan,* which had continuously for some years produced white sugar 
by the sulphitation process went over to carbonation work, and the difference 
in the installation before and after the conversion consisted principally in 
the manner of purifying the juice. He observed that per 100 piculs of white 
sugar introduced in the form of raw juice in the meeisuring tanks, about 2 
piculs more of white sugar was obtained in the bags than previously in 
consequence of the improved juice clarification. 

Advantages of Carbonation. 

In connexion with the greater degree of purification of the raw juice 
observed, according to the amount of linie used, attention may be directed 
to a series of tests carried out by me in 1923, with Mr. Vertregt, factory 
manager of the Djatiroto sugar factory, in the laboratory of the M. T. S. 

' Condensed from an article published in Jtiet m Biet, 1026, 1, Nos. 6 and 7. 

* Or about £5000 less for a factory crushing 750 to 860 tons per day. 

* That is, about 6s. lOd. per ton of 2240 lbs. 

« Arehi^, 1011, 1841 ; 1017, 540. 
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at Dordrecht. We worked with diffusion juice five weeks old, which 
though carefully preserved with formaldehyde, added ea<jh week in small 
quantities, showed a fall of purity of about 4®, and in consequence contained 
a fair quantity of invert sugar. Litre quantities of the juice were treated by 
simultaneous saturation with gradually increasing amounts of lime ; and 
results were obtained from which it was clear that, according as more lime was 
added, the nature of the juices was improved, principally because slimy 
colloidal particles were rendered less harmful. In the colloidal condition 
there were present partly as emulsoids and partly as suspensoids, gummy and 
protein substances, silicic acid, colouring substances, mud etc., while as coarse 
suspensions there were particles of fibre and of clay.^ As the result of heating 
the juice and of liming, the emulsoids piissed over from the sol into the gel 
condition, in other words, they were flocculated. If raw juice is clarified 
only with a little lime, as is customary in muscovado factories in Java, then 
one obtains slimy precipitates, which make filtration on the large scale 
impossible, the particles adhering together on the filter-cloth and forming an 
impenetrable layer for the juice. In order to effect rapid filtration on the large 
scale, a precipitate-giving body must be formed in the liquid ; in carbona- 
tion this is CaCOa, and in sulphitation CaSOs, these precipitates having the 
tendency to adhere to the slimy particles. It is seen imder the microscope 
that the hard particles of the body-giving precipitates are more or less pressed 
into the gel particles, that the surrounding juice is clear, and that the smallest 
gel particles are stuck fast to the greater part of the body-giving precipitate. 
In filtration, openings and channels appear in the cakes between the particles 
of the body-giving precipitate surrounding the gel particles through which 
the juice being filtered finds quite an easy passage. At the same time the 
coarse suspensions are held back with the favourable result that the juice runs 
from the cocks in a crystal-clear state. In carbonation the quantity of body- 
giving precipitate formed during saturation is at least ten times more than 
in sTilphitation with all the advantages thus resulting. 

Relative Colour Elimination. 

In the choice between sulphitation and carbonation, one sliould give 
attention to another important point, and that is the influence which the well- 
known cane rind colouring substance, anthocyan, exerts on the c*olour of 
white sugar. Holm* found in 1909 in his crystallization experiments with 
rind colouring substances that, if sugar is crystallized from a mother-liquor 
in which anthocyan is present, the crystals have undesirable colour, not re- 
moved by washing wdth water, since it has penetrated thtr heart of the crystals. 
But in carbonation the colouring substances arising from the rind of the cane 
play no part, since in this method of working they are wholly eliminated 
from the juice. On the other hand, in factories which produce white sugars 
by raw juice sulphuring, such colours then play a role which can truly be 
termed hindering, their removal from the juice taking place only incompletely. 
Raw juice sulphiting factories must in consequence so far as possible work 
cane varieties which have a fight coloured rind. 

Production of Superior Whites. 

So far the world’s markets have made no diflerentiation between fine 
white Java S.H.S. and inferior white qualities. In the buying contract it is 
only stipulated that these sugars must have a colour at least equal to No. 

' van het Pro^tUtHan voor de Java^SuikeHnduttrie, 1922, 887. 

• ArehW, 1909, 800. 
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25 D.S. and that they must be free from lumps and other manufacturing 
defects. On the other hand, the requirements in the case of direct consump- 
tion white beet sugars are higher ; such must be much whiter. This striking 
difference is principally to be ascribed to the faot that cane syrups have in 
general a pleasant jaavour and taste ; whereas in the case of beet sugars this 
is not so. It is however possible, and it may even be foreseen, that within 
a measureable space of time the world’s markets will subject cane sugar to 
a stricter specification, differentiating between dead white and the inferior 
varieties of S.H.S., such superior sugars bringing perhaps 0*25 Dutch florin 
or more per picul.^ If this should ever come about, then carbonation fac- 
tories would more easily fulfil the more stringent requirements than sulphi- 
tation plants, at least for their whole output. 

Resuming the advantages for carbonation factories we have the following: 
(1) They are independent of the cane variety to be crushed, since even varieties 
with the darkest rind can be worked without difficulty. (2) They realize a 
better non-sugar elimination, the troublesome colloidal particles being 
almost completely removed, and crystal-clear and light-coloured thin- juices 
obtained. (3) Their massecuites under otherwise similar conditions of 
concentration and temperature are less viscous, and more easily centrifuged, 
and the syrups more easily freed from the crystals. (4) They give a high 
yield, the higher costs of manufacture being to a large extent thus compensated. 
(6) They will bo able more readily to fulfil the requirements of a higher grade 
of white sugar, when sooner or later this is demanded by the world’s markets. 


The old sugar refinery at Rawcliffe Bridge, near Q oole, which has been closed down 
for a number of years, has lately been purchased by a firm of machinery merchants. 

A series of experiments on the cultivation of the sugar beet in the United King- 
dom is to be carried out by the Ministry of Agriculture this year. 

An amendment to the Public Health (Preservatives, etc. in Food) Regulations* 
now specifies that, as in the case of sugar 'including solid glucose), table syrups 
must not contain more than 70 parts of sulphur dioxide per million. 


In Mauritius a special export duty on certain sugars has lately been instituted 
in order to pay off a Government loan which has been made for the purpose of assisting 
the sugar industry of the island. This loan which was authorized by an ordinance of 
1926 has to be repaid within eight years, and cwicordingly an export duty of 60 cents, 
per 100 kgs. has l^en levied on all sugar of the 1927-28 crop graded above No. 12 D.S., 
the proceeds of which will be devoted to writing off the loan. 

As showing the progress made by the Hawaiian sugar industry during the past 
20 years, it is pointed out that from a 30 per cent, increase in acreage the total jdeld has 
increiwed 83 per cent. The yield per acre has increased, by reason of scientific cropping 
from 4*47 short tons in 1906 to 6*39 short tons in 1926. In 1906 a total of 430,000 
short tons was harvested from 96,000 acres, whereas the 1926-27 crop comes to about 
800,000 short tons. 


At a meeting of the Indicm Sugar Technologists’ Association under the Presi- 
dency of Mr. NoiBii Deebb, it was decided to hold the first annual convention of the 
Association in early November, 1927. Sugar Technologists and others interested in 
the industry who intend visiting India will find it a good opportunity to attend the 
meeting and are requested to communicate with the Secretiury, Mr. K. C. BAirtTEBJi, 
P.O. Ghughli, Diet. Gorakhpore. Papers on matters of interest to the industry 
will be gratefully received by Mr. Bannebji for reading and discussion. 

’ Say 78. per ton. 

1926, 613. 
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Die Zuckerfabrikation im Magdeburgischeii* [The Early History of the Sugar 
Industry in the Provinces of Saxony.] By Kudolf £ Grotkaae. (Eilers 
Verlag, Magdeburg.) 

This is a treatise in German on the early history of the beet sugar industry 
of the Provinces of Saxony prior to 1827 wMoh the Chcunber of Commeroe of 
Magdeburg commissioned the author to write. It is at the same time a contri* 
bution to the history of the Continental system of Napoleon. Those students 
interested in the progress of the industry from the earliest times may find a perusal 
of this work not without its value. We notice that the author in writing of those 
early days when the beet industry was in its infancy mentions that there was con- 
siderable opposition to it in England on the part of some critics, though others 
were inclined to be more optimistic ; and it is recorded that a committee of Chemists 
was appointed in London to ascertain whether Achabd’s methods could be improved 
on. A chapter on beet seed throws some light on the question of the real origin 
of the Silesian sugar beet, the progenitor of most of the present strains in commerce. 

The Engineer and the Prevention of Malaria. By Henry Home, M.Inst.C.E. 8vo, 
176 pp. (Chapman & Hall, London.) 13s. 6d. net. 

This is a useful work by a much travelled engineer, having in view the assis- 
tance of all those who go out to the tropics to imdertake constructional work, and 
need a general knowledge of modem applications of anti-malarial meeusures, not 
only for their immediate protection, but also in respect to infiuencing their design 
of constructional work from the anti-malarial view point. Practical notes are 
given in details of works constmction and the value of anti-malarial services, such 
as the use of oil and larvicides, the value of larvae-eating fish# etc. The design 
of houses and quarters is the subject of one chapter There is also an appendix 
of four sections by different writers, dealing with : mosquito netting ; applied en- 
tomology ; house files ; and water. 

Beta Vulgaris : Bilder-Atlas der Anatomie und Biologie der Zuckerrfibe. Edited 
by the Botanical Section of the Agricultural Committee of the Ukrane. 
(Published by the Sugar Trust, Kieff, Russia). 1922. 

This “ atlas ” of the anatomy and biology of the sugar beet (printed in the 
Russian, Ukranian and German languages) gives many beautiful illustrations of the 
plant and sections of it at progressive stages during health and in disease. 

Transactions of the Institution of Chemical Engineers. Volume 3, 1925. (Institu- 
tion of Chemical Engineers, Abbey House, Westminster, London). 1926. 

In this volume are contained inter alia the following papers : ** Studios in 
Filtration,” by Prof. J. W. Hinchley, S. G. M. Ube, and B. W. Clabkb ; ” Steam 
Generation under Critical Conditions,” by David Bbownlib ; “ The Internal Com- 
bustion Boiler,” by Oscab BBT7in:«EB ; ” Distillery Waste Liquors and their Purifi- 
cation,” by Robt. D. Littlefield ; ” Base Exchange Water Softening Materials,” 
by E. B. Higgins and J. P. O’Callaghan ; and “ Doucil for Water Softening,” by 
T. P. Hilditch and H. J. Wheaton. 

Reports of the Progress of Applied Chemistry. Volume XI, 1926. (Society of 
Chemical Industry, Central House, London, E.C.2.). 1927. Price : 7s. 6d. 

to Members ; 128. 6d. to others. 

Messrs. Eynon and Lane again contribute a very useful review of the progress 
made in cane cmd beet sugar manufacture and in refining ; Mr. S. G. M. Ube writes 
on ” General Plant and Machinery ” ; Mr. H. J. Page on “ Soils €md Fertilizers ” ; 
and Mr. H. Lloyd Hind on ** The Fermentation Industries.” As in previous years, 
these Reports form a summary invaluable to the chemist desiring to keep abreast 
of. the culvance in knowledge in matters bearing on his own particular line of study. 
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The South American Handbook, 1927. Edited by J. A. Hunter. bEviii + 706 pp. 

Crown 8vo. (South American Publications Ltd , Atlantic House, Moor- 
ft gate, London.) 

This is a Pocket Guide to the Countries and resources of Latin America, in- 
cluding South and Central America, Mexico, British Guiana, cmd Cuba, which will 
be particularly useful for travellers and tourists, as it contains concise information 
on the vcuious subjects of interest to those going a journey. 


Trade Notices. 

From the Mibrlees Watson Co. Ltd., Glasgow, we are in receipt of several 
publications, the most interesting being an illustrated description of the Luabo 
Cane Sugar Factory of the Sena Sugar Estates, Ltd., on the Zambesi, reprinted from 
the Engineer, This factory was supplied by the Mirrlees Watson Co. Ltd., and it 
has, it is stated in a recent directors’ report, given the utmost satisfaction. The 
nominal rated capacity of this factory is 60 tons of cane per hour, but the crushing 
rate has on occasion reached the figure of 76 tons, which means that in a normal 
season it is capable of producing 26,000 tons of sugar. The factory while arranged 
as at present to produce 96° raw sugar is designed to accommodate additional plant 
for the manufacture at a future date of plantation whites. The milling plant con- 
sists of a 14-roller set, comprising a crusher and four mills. This pamphlet, which is 
a useful description from the engineer’s point of view of a t 3 rpical modem British 
canc sugar factory installation, includes a large print showing the lay-out of the 
factory in plan and elevation. The other recent publications of this firm are a new 
catalogue of cane crushing machinery (S.IO), and two prints on extra heavy duty 
canc mills, one in English and the other in Spanish. All the above can be obtained on 
application to the Mirrlees Co. 

The Caterpilulr Tractor Co., of San Leandro, California, who have in recent 
years absorbed both tho Best Tractor Co., and the Holt Manufacturing Co., and now 
stand as the leading American agricultural tractor makers, have recently issued a 
brochure describing and illustrating the uses to wliich their tractors can be put. 
Besides their more general use as tractors of ploughs, wagons and harvesters on diffi- 
cult ground, they have a multiplicity of uses where the great grip of their caterpillar 
wheels stands them in good stead. Thus, when fitted in front with a ‘‘ bulldozer ” 
they can push heaps of earth along and thereby level earthworks in a minimum of 
time ; they can be used for shaping new roads with the aid of suitable scraping 
implements ; in the off season they can be used to operate pumps by means of a 
connecting bolt ; for logging operations their great pulling power makes them indis- 
jiensable ; they can also clear firebreaks in forests and plantations, and pull stumps. 
These are but a few of their manifold general uses. Apropos of their pulling power, 
a test between a hundred young men trying to hold in a 30 h.p. caterpillar tractor 
resulted in tlie victory of the machine after 45 seconds struggle. The average pull 
per man ranged from 66 to 79 lbs. It may be lidded that the Caterpillar Tractor 
Co. attach great importance to a policy of co-operation with the various branches of 
industry which they serve, and they maintain an expert staff to advise and educate 
in methods of economic production, in this connexion endeavouring to keep in close 
contact with all interests engaged in the improvement and development of agri- 
culture. 

The Kelvin Enoineerino Co., of 106, Front Street, New York, have issued 
a new English-Spanish Catalogue of sugar machinery which these well-known 
American engineers, contractors and manufacturers offer their clients. With an 
experience of 26 years in the sugar industry, this firm claim an equipment in per- 
sonnel and plant that should guarantee the proper solution of varied sugar en- 
gineering problems, from the design and construction of a small piece of apparatus 
to the complete planning emd installation of the kurgest and most up-to-date factory. 
Incidentally, the Kelvin Co. claim to be the pioneers in the electrification of cane 
sugar factories, and point to the successful results obtained from the beginning. 
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IHFBOVBMSKT of THB StBFFBN PbOOBSS fob BXTBACTINa SUQAB FBOM BBBT 

Molassbs. Julius Berg4.i Sttcrerie Belget 1926, 46, No. 1, 1-10. • 

In an interesting paper read before the Sooi^t^ Technique et Chimique de Suorerie 
(of Belgium) striking improvements in the Steffen process were described.* In the 
process hitherto applied in beet factories, there were present several serious defects, 
such as : a large lime consumption (125 to 150 kg. per 100 kg. of sugar in process, 
compared with 49 kg., the theoretical figure) ; part of the lime continued to react, 

causing an incre€we of temperature with a loss of 
sugar ; the formation of a rather impure saccharate 
(85 to 90° puaify) ; and lastly the production of sugar 
which crystallized in needle-form, and was light, so 
that hard, dense sugar of the usual form could hardly 
be made. The late Cabl Stbffbn, Sr., carried out long 
continued experiments to remedy matters, only with 
partial success. But his son (unfortunately now also 
deceased) by careful systematic investigation had 
better fortime, and at length evolved a method 
of working that is claimed to be a considerable im- 
provement on the old method of working. In 
order to improve the reaction between lime an<^l 
sugar, the apparatus used is on the principle depicted 
in the sketch shown herewith, the diluted molasses 
arriving at flowing in a thin layer down to B, 
the lime being introduced at (7 on a layer of liquid free from foam. Leaving B 
the mixture is agitated by a mixing device with arms 3 mm. apart, revolving at the 
rate of 500 revs, per min., this effectively disintegrating the lumps of lime, and 
producing a homogeneous milk. Dead^bumt lime and sand, etc., are later removed 
by passing the mixture through a decanting tank, after which it is pumped through 
the presses, there to give a cake of trisciccharate free from any active lime particles. 
So that instead of the high lime consumption mentioned, this has now been reduced 
to between 70 and 80 per cent, of the sugar in process, a very satisfactory result. 
Another advance is in the direction of improving the purity and the colour of the 
saccharate cake. It was early observed that the causes of defective cake arose from 
the formation of cracks and channels in them as they dried in the frames, making 
a proper washing impossible. This, however, was obviated by washing, not with 
water, but with a dilute saccharate suspension, and by following a certain routine 
based on this principle it is now possible to obtain saccharate which on carbonating 
gives a juice of 17° Brix and 98° purity. 



Dbtbbmination of Sucbosb in Dbied (DbVbcohis Pboobss) Bbbt Slices. Lewis 
Eynon and J. Henry Lane. J.S,CJ„ 1927, 46, No.* 18, 177.178T. 

A method similar to that used by Herzfbld^ for fresh slices may be used for 
dried slices after modification to take into account the volume of residual water in 
the slices, and the increase in volume of the extracting liquor, due to solution of 
sugar and other extractives : 62 grms. of the material are placed in a dry flask or 
bottle with 374*2 c.c. of dilute basic lead acetate i.e., the ordinary solution (1*23 to 
1*25 density) diluted 20-fold, heating being carried out in a water-bath at 80° C. 
for one hour, and the vessel loosely covered during the first few minutes, but stop- 
pered thereafter. After cooling to about 20° C., the solution is filtered and polarized 
in the 400 mm. tube, the reading giving the percentage of sucrose in the sample. 
If the filtrate is not quite brilliant, it may be made so by adding a small quantity 
of acetic acid, e.g., 0*1 or 0*2 c.o. to 100 o.o. of the filtrate, making up to 110 o.c., 

' This Review is cop 3 rright, and no part of it may be reproduced without permission.— 
Editor. 1.8.1. 

^ Manager of the Tiilemont Refinery, Belgium. 

> See Patents, 1.8 J., 1925, 228, 460, 622 ; 1926, 116, 500, 564. 

^ ZeiUeh. F#r. deut. Zuckerind.^ 1909, 627. 
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and inoreaaing the polarimetric reading by one-tenth. The use of 374*2 c.c. of lead 
aolution is correct for slices having a water content of 6 per cent.» being 375*3 for 
4 per cent., and 373*2 c.c. for 8 per cent, water content. Compiirative determina- 
tions of sucrose in two samples of dried beet cossettes by : (1) the method just des- 
cribed ; and (2) the method of determining the reducing power before and after 
hydrol 3 r 8 is with boiling, dilute hydrochloric acid, as previously described^ gave a 
very close concordance of results, viz., 63*3 and 63*25, and 62*15 and 61*9 per cent, 
of sucrose. But the new method is much more expeditious than the other. 

Dbtbbmination op Sulphur Dioxide in Sugars. R. H. Hurst. Tropical Agri- 
culture, 1927, 66. 

This subject has been investigated with a view to finding the method most 
suitable for adoption in cane sugar factories. In the first place, the lead sulphide 
stain method devised by J. S. Mann, and described by Ogilvte^ has given very 
good results. The standard stains are oxidized on exposure to air, and so do not 
retain their original colour, but the stains corresponding to 25, 20, 15 and 10 parts 
of SOj per million differ sufficiently in depth of colour to be memorized after a 
few determinations have been made. Secondly, the ordinary titration method 
with iodine solution in the burette has been found to be entirely untrustworthy. 
Using this method a sample of grey sugar which had not been sulphured has an 
apparent SOg content of over 100 parts per million, and many samples of yellow 
<>rystals had an apparent SO^ content over three times as large as the true content. 
Acidification of the sugar solution with a few drops of hydrochloric or acetic €wid 
makes a remarkable difference and leads to a very much earlier and clearer end- 
point. In the writer’s opinion, however, the most reliable titration method is the 
following : 5 grms. of the sample of sugar are dissolved directly in an excess (say 
20 c.c.) of standard iodine solution to which have previously been added a few drops 
of hydrochloric acid. The sulphite is thus oxidized quantitatively to sulphate, 
and the excess iodine is determined by titration with standard sodium thiosulphate 
solution. The indicator, starch solution, should be added as late as possible so as 
to avoid precipitation of starch iodide. If this procedure is carried out carefully 
it can be said with confidence that the sugar does not contain a greater amoimt of 
SOj than that given by the experiment' though it may contain a slightly smaller 
amount. The results obtained have been found to agree very well with those 
given by the sulphide stain method. For sugar factory procedure it is sufficiently 
accurate to make up the standard iodine solution from a weighed amount of iodine 
as follows : About 2 grms. of potassium iodide are dissolved in as little water as 
possible in a weighing bottle, and this is weighed. About 1 grm. of iodm© is added 
and the stopper or lid of the bottle replaced immediately and the weight is again 
taken. When the iodine has dissolved, the solution is run quickly into a 500 c.c. 
graduated flask containing about 1 grm. of potassium iodide dissolved in water 
and the solution is made up to the mark. The sodium tliiosulphate solution is 
standardized from this iodine solution, the thiosulphate being placed in the burette. 
The standard thiosulphate should be kept in the dark in a blue Winchester bottle, 
€md should, for safety, be re-standardized at frequent intervals with a freshly made 
iodine solution. For use in an experiment, the iodine solution may be diluted with 
water containing a little potassium iodine so that 1 c.c, contains 0*0002 grms. of 
iodine, i.e., corresponds to 0*00005 grms. of SOj. In all cases, freshly boiled (and 
cooled) distilled water should be used. The author states here that the various 
samples of Trinidad yellow crystals with a fairly large grain which have been exam- 
ined, have usually been found to be very easily within the limits of 70 parts of SOg 
per million, many of them, indeed, containing less than 25 parts per million. 

A Continuous Hydro-Extractor. D. H. Killeffer. Industrial and Engineering 
Chemistry, 1927, 19, No. 2. 290-291. 

A successful continuous hydro-extractor has been developed, primarily for 
dewatering coal, but its wider application to other problems is now merely a matter 

» 1928, 42 , 466T ; 1924, 107. 

1926. 646. 
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of time. It oonsiBts essentially of a perforated basket revolving at high speed carry* 

ing on the dewatering operation and a set 
of scrapers which continuously remove the 
dried material from its interior. The basket 
is in the shape of the frustrum of a cone 
opening downward and mounted on a spider 
driven by a quill shaft. Within the basket 
the scraping flights are moimted on a similar 
cone driven by and moimted on a shaft pass- 
ing through the quill. The top of the basket 
is open while that of the 'Scraping cone is 
closed. On the top of the scraping cone, 
vfiuies are provided to assure an even dis- 
tribution of the material fed in upon it. 
The scraping flights are rotated at a speed 
about one per cent, slower than the basket 
itself and thus gradually and continuously remove solid matter as it accumulates. 
As the dried material is scraped off it is thrown into a housing and falls into a 
hopper below. The liquid is caught in a housing around the basket. The €uivan- 
tages of this continuous machine lie in the reduction of manual labour and in 
avoiding the waste of large amounts of energy required for bringing the basket 
intermittently up to speed. 

Determination of Reducing Sugars, using the Permanganate -Ferrous- 
Sulphate Method. Chas. S. Bisson and J. Gordon Sewell.^ Journal of the 
A.O.A,C„ 1927, 10, No. 1. 120-124. 

In a modification of this process proposed by Caven and Hill,® the cuprous 
oxide obtained is partly filtered off on filter-paper or asbestos and washed, and the 
remainder of the precipitate in the beaker washed by decantation, the cuprous oxide 
on the filter and in the beaker being then dissolved in a measured excess of an acidi- 
fied solution of potassium permanganate. After the cuprous oxide has dissolved, 
boiling water is added to raise the temperature between 46 and 60"C. and the excess 
of potassium permanganate determined by titration with a standard solution of 
oxalic aeid. This procedure, however, is admitted by Caven and Hill to be sub- 
ject to certain difficulties. These are now avoided in the new modification of the 
present writers, which has been carefully compared with figures given by electro- 
lytic determinations of the copper in the solutions remaining after the titration, and 
found to check very closely. Particulars of this convenient and accurate method now 
modified are as follows : Solutions required : (1) A standard solution of potassium 
permanganate containing 3*16 grms. of potassium permanganate per litre of solution, 
standardized with sodium oxalate ; (2) a solution of ferrous sulphate containing 
28 grms. of ferrous sulphate (FeS 047 H, 0 ) and 10 c.c. of 96 ‘per cent, sulphuric acid, 
sp. gr. 1‘84 per litre of solution. Since this solution readily imdergoes oxidation, 
its volumetric ratio with the permanganate solution should be determined for each 
series of analyses. Preparation of Filter , — Filter consists of an asbestos pad formed 
on a perforated porcelain filter- disc supported in a glass funnel. A bevel-edged 
perforated disc 26 mm. in diameter, supported in a 2*6 in. 60° short-stem fimnel 
makes a convenient arrangement. The asbestos fibre used should be free from 
lumps and should form a uniform suspension when shaken up with water. A fibre 
having the proper texture W€W prepared by floating ordinary long-fibre asbestos, such 
as is used for quantitative work, in a cylindrical glass percolator. By regulating the 
upward flow of the water through the percolator, a suitable form of asbestos was 
separated from the unshredded, lumpy material and collected in a large suction 
filter placed beneath the percolator. Procedure , — After heating cmd boiling the 
Fehling's solution with the sugar solution, filter the mixture by means of suction 

1 Biviaioii of Chemistry, College of Agriculture, University of California. 

•• J, Soe, Chetn, Ind,, 1897, li, 981 ; 1898, 17, 124. 
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through the filter prepared as described. Wash the cuprous oxide and beaker well 
with warm water (60®C.) to remove soluble substances. It is not necessary to transfer 
all the cuprous oxide to the filter, as it may be washed by decantation in the beaker 
in which it was precipitated. Remove the funnel from the suction fiask, invert over 
the original beaker, shake out the pad and plate, and wash all cuprous oxide adhering 
to the funnel into the beaker with about 10 c.c. of distilled water. Thoroughly 
disintegrate the pad by stirring with a glass rod. Add from a burette a quantity 
of the permanganate solution, in excess of that required to oxidize completely all 
the cuprous oxide ; then add 10 c.c. of ISN sulphuric acid (sp. gr. 1*495) and stir 
the mixture until the precipitate is dissolved. The quantity of permanganate 
solution culded should be sufficient to impart a deep purple colour to the solution 
and the sulphuric acid should not be added until the potassium permanganate solu- 
tions have been added to the suspension of cuprous oxide, because sulphuric cwjid 
decomposes cuprous oxide into cupric oxide and copper. While stirring the mixture, 
add from another biuette 5 to 10 c.c. of the ferrous sulphate solution in excess of 
that required to destroy the pink colour of the permcmganate. At this point in the 
procedure, no particles of vmchanged cuprous oxide should remain in the mixture 
nor should any manganese dioxide adhere to the asbestos. Add distilled water to 
increase the volume of the solution to 250 c.c., and titrate this solution with the 
permanganate solution to the appearance of the usual end point. If the quantity 
of copper is sufficient to impart a blue colour to the solution after adding the ferrous 
sulphate, the colour change at the end-point will be from blue to lavender. The end- 
point can be detected easily and the colour does not fade any more rapidly than in 
the determination of iron with potassium permanganate. Calculate the weight of 


cuprous oxide in grms. from the following equations : — 

(Volume of KMn 04 — Volume of KMn 04 equivalent to total volume of ferrous 


, , ^ , Normal factor of KMnO. 143*1 
sulphate) X - - «- X — = 


Weight of cuprous oxide. 


If the weight of copper represented by the titration is desired, the atomic weight 
of copper (63*67) should be substituted for the constant 143*1 in the above equation. 
If the standard solution of potassium permanganate is 0*1 V, 1 c.c. will be equivalent 
to 0*00716 grms. of cuprous oxide or to 0*006367 grms. of copper. Reference to the 
Munson and Walkbb tables^ will give the weight of the sugar equivalent to either 
cuprous oxide or copper. Cuprous oxide produced in the determination of sugars 
c€m be rapidly and cwcurately determined by this method, while the procedure does 
not require the use of expensive reagents, and large numbers of determinations may 
be made at compcu'atively small cost. 


Recovery of Sucrose from Cane Molasses. E. R. Watson, K. C. Mukerjee, 
the late D. N. Gupta, and H. S. Chaturvedi.^ Quarterly Journal of the 
Indian Chemical Society, 1926, 3, No. 3, 229-244. 

Undoubtedly Battelle’s process gives a larger yield per cent, sugar in the juice, 
but the increase of yield has not been considered suiSicient to justify the additional 
plant and treatment necessary. With slight modification the process might be 
suitable for the recovery of sucrose from cane-sugar molasses as a process by itself, 
viz,, by diluting the molasses €md boiling with lime to destroy the invert sugar, 
then precipitating the sucrose as tricalcium sucrate, filtering, and treating with 
carbonic acid to liberate the sucrose. In this paper are described a number of 
laboratory experiments designed to establish the optimum conditions for the 
destruction of the reducing sugars by liming, boiling, and carbonating, but very 
irregular results were obtained, and no definite conclusion was obtained. One of 
these experiments was made in the following way .* To a 12 per cent, solution of sucrose, 
an equal weight of caustic lime in a finely groimd condition was added, the mixture 
stirr^ for four hours at a temperature of zero to 6®C.,and the precipitate collected; 
then the filtrate was boiled with another 15 grms. of lime, and the above procedure 

_ V AnalytU, 
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repeated, the precipitates being tinited, and carbonated when the total final 
recovery of sucrose obtained was 84 per cent. Other recoveries were : (1) from a 
mixture of sucrose and glucose, 77*5 per cent. (2) from molasses containing 43 per 
cent, of sucrose and 20 per cent, of sucrose, 66 per cent. These authors found the 
calcium sucrate precipitated in their experiments to have a solubility much greater 
than is recorded in the literature for this compound ; cmd they remark that it would 
seem as if the calcium sucrate obtained in their tests were not the true compound, 
so that if the conditions could be found for separating the true calcium sucrate, the 
problem would be solved. However, they consider the results obtained by them so 
far to be promising from the commercial standpoint, having realizsed a recovery by 
the simplest process of 84 per cent, of sucrose in the form of a syrup of 70® purity, 
which they calculate should give them 24 of sugar per 100 of molasses treated. 
Taking the cost of the molasses (100 md. at Ks. 200) and of the lime used (60 md. at 
Rs. 45), and the value of the sugaor (24 md. at Rs. 288) and the molasses (24 md. at 
Rs. 48) recovered, they regard the difference (viz. Rs. 91) to be a considerable margin 
for working charges. 

Diffbbent Forms of Tintometer Coeour Standards. Communicated to this 
Journal by “ The Tintometer, lAmited.** 

The original Tintometer devised for use in breweries contained two series of 
glasses termed senes 50 and 52, which are two difierent shades of brown, found 
at that time to be the best means of recording the colours of malt extracts and beers, 
including black malts and stouts. Caramel manufc^iturers also found that series 
50 and 52 approximately matched their products, and this led to the introduction 
of these standards to certain branches of the sugar industry for which they are 
quite unsuited. Series 500, another arbitrary series of amber colour, would apx)ear 
to have been introduced to the sugar industry in a similar manner, being very 
convenient for matching some syrups. Undoubtedly the best standards for such 
an extensive range of colour as is found in sugar products are the Tmtometer red, 
yellow and blue primary standards, by which all colours can be accurately matched 
and recorded. Owing to the fact that the series 50, 52 and 500 are entirely arbi- 
trary, any attempt to reduce any one of them to terms of the primary standards 
or into terms of each other, is bound to give rise to serious error. In none of these 
scales is the proportion of red to yellow constant ; and, therefore, to make an 
accurate cedculation of any reading in the arbitrary series into terms of the primaries 
it is necessary not only to specify the colour reading, but the actual value of each 
glass used to build it up. Thus, 60® series 500 in a single glass is equal to 6*0 red, 
46*0 yellow ; 50° plus 10° series 500 is equal to 6*0 red 43*5 yellow, and the 40° 
plus 20° series 500, 5*85 red 52*0 yellow. And the same applies to the series 50 and 
52. Various sugar chemists with whom colour measurement has been discussed 
point out that the use of the eurbitrary colour standards is simpler, as it is only 
a matter of adjusting one glass instead of two or more. They find it easier to judge 
the colour depth in this way rather than noake an exact colour match, and they 
complain that neither of the curbitrary scades are suitable i<ft all their requirements. 
There is liable to be a considerably greater variation between two persons of normal 
colour vision with some experience in colour matching, maddng a measurement 
with arbitrary standards and judging the ** colour depth ” than by the satme two 
persons making an CMJCurate colour measurement with the primauy stamdauds. 
In practically all substimces, colour is am indication of quality and undoubtedly 
much of the useful information obtained by auscurate colour meaururements is lost 
by adhering to rough amd ready methods. It is apparent that a Universal Colour 
Standard is urgently required in the sugaur industry. To simplify maddng colour 
tests, many industnes have adopted fixed stamdards for samples of known qualities 
prepaired to standard specification, with exceUent results, the method of procedure 
being : One or more firms ctgree to submit typical saunples of what they each con- 
sider to be the highest grade, the medium grade and the lowest grade samples of 
any partioular sulratanoe prepared to the stamdaird specification previously decided 
upon. The colour readings are tadcen and an average is obtained. These averages 
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establish fixed points and special compound standards are made from which all 
departures are recorded. Such standards established for the various processes 
of refining and for the finished products would undoubtedly be of great service 
to the sugar industry. 

Cause or the Bubstino ” or Chocolate Creams. (.4) Margaret B. Church, 
H. S. Paine and John Hamilton. (B) H. S. Paine, Victor Birckner and John 
Hamilton, Industrial and Engineering Chemistry, 1927, 19, No. 3, 353-357, 358-363. 
{A) Considerable loss is incurred yearly by candy meuiufacturers in the U.S.A., due 
to the bursting of chocolate-coated cream centre candies. This has been found due 
to the presence ot yeasts that are highly sugar-tolerant, though unable to exist in 
products of very low sugar content, gas being formed as a product of the fermentation. 
Proper sanitary conditions at the fcwtory, the use of sound ingredients, and the use 
of a cream of high syrup density will reduce this trouble. (B) In this second paper, 
it is stated that the trouble may be prevented by the addition of invertase to the 
fondant before the centres are moulded. In this way the invertase by inverting 
a portion of the sucrose present, and thereby increasing the total sugar solubility, 
causes such an increase in the density and osmotic pressure of the syrup phase of the 
fondant as to render it resistant to fermentation. — Importance of Molasses 
Examination in Beet Sugar Manufacture. H. Claassen. Chemiker Zeitung, 
1927, 51, 14-15. Beet molasses having an apparent purity higher than 64° is still 
capable of further exhaustion in the factory, as researches at the Institut fur Ziicker- 
industrie have shown, and in Germany half of the raw sugar factories and the same 
proportion of those making white sugars are therefore losing sugar. This is a 
matter due generally to insuflQciently thorough clarification, the return of an undue 
amount of first molasses to the first massecuite, and the inadequate treatment 
of after-products. — “ Amethyst ” Colour in White Sugar Production. H. 
Lunden. CerUralblaU fiir die Zuckcrinduatrie, 1927, 35, No. 3, 73. During crystal 
growth, caramel substances are not easily adsorbed, but coloiirs of amethyst shade 
are so, and it is these that cause trouble in aifiBning and refining. Activated car- 
bons have little effect on them, and the operations that act strongly on them are ; 
liming, carbonating, filtration over chax, treatment with kieselguhr, and re-boiling. 
In place, therefore, of the Stammer colorimeter, the spectrophotometer should be 
used. Good juices are darker in blue than in yellow light at the same pH value ; 
but it the difierence in light absorption is small this is a bad sign, as such juice 
contains much amethyst colour, and poor sugeurs will be obtained. — Beet White 
Sugar Manufacture, using Carbons. Adolf Hinze. Centralblatt fur die Zucker- 
mdustrie, 1926, 34, No. 51, 1298-1299. Thick juice is boiled to granulated, and from 
the run-off an intermediate product is obtained which is affned with the after-product 
sugar, this being dissolved up to 60-70° Brix (hot), and treated with Norit and 
filtered. Complete re-crystallization thus results, giving a clairce of 99° purity. 
In a factory-refinery on Czecho-Slovakia 50 per cent, of the colour of the syrups 
(at 4-5° Stammer) is reduced by means of 0*3 per cent, of Norit to 2® Stammer, 
after which it passed over 8 metres of char, giving a Stammer reading of 1°. This 
method diminishes considerable the amount of after-product work, and increases 
the capacity of the plant without affecting the quality of the loaf, cube or granulated 
finally obtained. — Dbguidb Process of Exhausting Beet Molasses. Emile 
Salllard. Supplement d la Circulaire hebdomadaire du Comitt'* Central des Fabri- 
cants dc Sucre de France, No. 9168. A very full account is given of the operation 
of the Deguide plant at Gembloux, Belgium, which has a capacity of 40 metric tons 
daily. It extracts 95 per cent, of the sugar originally present in the molasses, 
and the loss of baryta is about 2 per cent, of the weight of mdlcisses, fresh bsirium 
carbonate being used for replacing it. A plant of the capacity named occupies 
2100 sq. m. — Moistening of White Beet Sugars. W. S. Twertzyn, Central- 
blatt fur die Ztickerindustrie, 1926, 34, No. 52, 1326-1327. Pure sugar will show 
signs of moistening when exposed to air having a relative humidity of 91 per cent. ; 
but when in course of time the sugar has suffered inversion then it may bo low as 
as 77 per cent. Size of the crystals, time, and temperature are factors in this phenome- 
non. J.P.O. 
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Evapobatob with High Velocity Heating Device. Wilhelm Vogelbusch, 
of Ratingen, Germany. 265,517. November 16th, 1926. 

In a heating element for evaporation or distillation or like apparatus, pro* 
vision is made, not only for a high circulation velocity of the liquid under treatment, 
at the walls in contact with the heating vapour, but also for a heating surface which, 
practically speaking, offers no resistance to heat-transfer.^ Referring to Fig. 1., 

a construction is illustrated in which the heating 
element consists of one or more horizontal tubes 3 of 
comparatively large cross section, a bank of inclined 
tubes 4, rising towards an evaporation chamber 1 and 
of comparatively small cross section, and a jacket 5, 6. 
The upper part of the evaporating chamber 1 forms 
a chamber 2 for the collection of the vapour from the 
liquid. The bank of small rising tubes 4 communicates 
with the outer end of the large horizontal tube 3 
and discharges into the evaporating chamber 1, the 
lower part of which communicates with the tube 3. 
The jacket of the heating element is composed of a part 5 enclosing the tube 
or tubes 3, a part 6 enclosing the bank of tubes 4 and a cover which closes the header 
7. The two parts 5 and 6 of the jacket of the heating member communicate with 
one another only in the neighbourhood of the header 7. Deflecting walls or baffles 
9 are arranged in the part 6 of the jacket to constrain the heating vapour, which 
enters through an inlet 10, to follow a tortuous course inside the jacket 6 so that 
it flows between the tubes 4 in a direction which is always more or less perpen- 
dicular to the longitudinal direction of the said tubes. The heating vapour, after 
entering the jacket 6 by the inlet 1C, flows therefore, in a zig-zag course through 
the said jacket and passes finally into the part 5 of the jacket whence it emerges 
through an outlet 11. The liquid in the chamber 1 fills also the tubes 3, the header 
7 and the tubes 4 in which it is heated by the heating agent which eir(*ulates around 
eaid tubes. Due to the heating the liquid in the tubes 4 is forced upwardly, while 
the cooler liquid in the chamber 1 is caused to move downwardly thus maintaining 
a circulation. The point at which the tube or tubes 3 communicates with the cham- 
ber 1 may be so disposed that there is always a portion of the liquid at rest in said 
chamber 1, of advantage when solutions are to be evaporated which deposit salts. 
By suitably arranging and distributing the baffles 9 in the jacket portion 6, it is 
possible to obtain any desired or necesscuy velocity of the heating vapour and to 
inaintain the same constant over the entire course thereof in spite of the fact that 
the quantity of vapour may continuously decrease. It is also possible, however, 
to make the velocity of the heating vapour larger or smaller at will. In fiowing 
through the jacket the heating vapour drives before it not only any condensate 
present but also the permanent gases, usually air, into the part 5 thereof, whence 
the said substances, which would otherwise impair the heat-transfer, may be removed. 
The condensate fiows out through the outlet 11 and the permanent gases may be 
drawn ofi through a sepc^ate outlet 12. It is possible in this manner to ensure 
that the heating surfaces of the tubes 4 remain free from condensate and permanent 
gases so that the heat*transfer is not hindered. 

^ Oopiei of ttpecifluattoni ot patents with their drawings can be obtained on applioatton to the 
following — United Kinffdom : Patent Office, bales Branoli, 25, Southampton Bulidings, Ohancer> 
Lane, London, W.0.2 (price Is each). Abstracts of 0nite>l Kingdom patents marked in our Uevlea 
with a star (*) are rmoduoed from the Illustrated Official Journcd {Patents) with the permission of 
the Controller of SJa. Btationerv Office, London. Sometimes only the drawing or drawings arc 
SO reproduced. VkUed Slates: Commissioner of Patents, Washington, DC (price 10 cents each) 
France: LlmprbnsHs Rationale, 87, rue Viellle, du Temple. Paris Gsrtnanv : Patentamt, Berlin 
German r 

' Consult also the patentee’s previous Speoiflcations, e.g.. T7.K. Patent, 196,936. 
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OoNVBonoNBRT, Eto. (A) Soc. Fraiste Frdres, A. A. F. Rambaud, P. O, Navarre 
and P. Navarre (trading aa Soc. P. Navarre & Fils), of Paris. 264,166. 
January 4th, 19^7 ; convention date, January 8th, 1926. (B) H. J. C. 

Forrester (communicated by the Ideal Wrapping Machine Co., of Middletown, 
Xew York, U.S.A.). 266,699. July 20th, 1026. (C) Bog^d and Jacob- 
sen, of Copenhagen, 266,667. October 6th, 1926. 

(A) In making crystallized fruits, the fruit is treated, in an autoclave having 
heating means, with sugar 83 rrup which flows slowly under pressure through a series 
of autoclaves entering and leaving at the upper p^ of each so that displacement 
of the syrup therein is obtained by the differences in density. (£) Relates to cara- 
mel cutting mcu;hines of the t 3 rpe in which the candy dough is forced against cutters 
by presaer feet and scored. (O') A machine for continuously casting chocolate, 
adjustable for different forms of chocolate from pastilles to large cakes, comprises 
a uniformly moving endless belt carrying mould plates and an oscillating Ailing 
hopper. The mould plates are interchangeable, and the mechanism for oscillating 
the hopper and operating the Ailing pump is adjustable to suit the different forma 
of chocolates. 

Producjtion of Active Cabbon (“ Suchab ’*).♦ John J. Naugle, of 300, Macon 
Street, Brooklyn. New York, U.S.A. (A) 267,240; (B) 267,241. 
December 14th, 1926. 

(A) Active carbon is produced from pre-ceurbonized material by subjecting it 
to the action of air or steam or both these agents, while being heated by the passage 
of an electric current through it. To increase the conductivity of the material, 
conducting carbon, e.g., graphite may be mixed therewith. An electric furnace in 

which the process may be conducted 
^30 comprises a casing 10, Fig. 1, having 

" • / trunnions 11, 12 which act as inlet and 
outlet respectively. Rotation of the 
casing is effected by mecms of an an- 
nular gear 17 which co-operates with a 
spur gear 18. Within the casing are 
removable stirring members 20, Fig. 
4, having hollow faces 25 which act 
as supports for stud-electrodes 20^. 
Current is supplied through conduc- 
tor rings 30, 31 in such a manner 
that adjacent electrodes are oppositely 
charged. Material fed into a hopper 
40 is led into a central chamber 41, Fig. 
6, of a spiral feed device 42 located at 
the inlet end of the casing 10 and 
enters the latter through a discharge 
opening 43. Air or 8t<>am is intro- 
duced through the inlet 11. The 
treated carbon leaves the casing by 
means of a similar spiral device at 
the outlet end. As raw material, 
the carbonized lignin residue obtained by carbonizing the waste alkali liquors pro- 
duced in paper manufacture is preferably employed. The latter in the form of a 
slurry, possibly after being subjected to a preliminary process by means of which 
the lighter carbon particles are separated from a fraction containing heavy mineral 
constituents is passed to a Alter, washed with water or acidulated water and then 
dried. It may then be mixed with Auoride, e.g., sodium Auoride, in order that mineral 
matter such as silica may be volatilized during the subsequent treatment, and with 
a Aux, to facilitate separating mineral matter as clinkers. The product may be further 
subjected to a heat treatment in an electric furnace with exposure to air and is then 
passed by means of a cooled conveyor to a hydrochloric acid bath in which it may be 
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separated into lighter and heavier fractions. The carbon is finally filtered, washed 
free from chlorides, dried for example in a steam heated shelf-drt'er and ground. 

(B) Comminuted carbonaceous material such as the c^bonised ligneous residue 
obtained in paper pulp manufeKsture or spent decolorizing carbon is converted into 
active carbon by subjecting it in stages to successive heat treatments, in the presence 

of air or steam or both, at different 
temperatures by passing through it elec- 
tric currents of varying intensities while 
agitating and advancing the material 
through an electric furnace. During the 
heat treatment most of the mineral 
matter present is fused and separates as 
clinker, and the remainder may be re- 
moved from the product by means of 
acid. Fluorides may be added to the 
charge to remove sUiceous impurities by 
volatilization. Carbonized paper pulp 
residue in the form of a slurry may be 
order to separate, by settling, the lighter 
material rich in minerals. The enriched 
carbonaceous material is then filtered, washed with acid and dried in a rotary kiln 
before activation in an electric furnace. Fig. 1. The furnace comprises cylindrical 
metal sections 11, 12, 13 which are insulated from one another and serve as external 
electrodes, the current passing between the latter and an internal rotary electrode 
shaft 30 divided into three insulated sections 31, 32, 33, Fig. 4. The shaft is provided 
with conducting vanes 34 and also with stirring means 50 which facilitate the passage 
of the material charged in through the hopper 15 to the outlet hopper 18. The 
sections 31, 32, 33 are insulated from one another by gaskets 44 and to enable current 
to be supplied to the central section 32, a conductor 45 is passed from a flange 48, 
which is insulated from the section 31, through a central passage in the latter. Air 
or steam or both these agents are admitted under pressure through a pipe 70 and the 
gaseous products are removed through pipe 60 which leads to a condenser and'water 
seal. The various operations, such as the partial combustion effected by the treating 
gases may be regulated according to the condition of the samples removed through 
test holes 81, 82, 83. The product may be collected in a water-cooled conveyor and 
passed to a washing tank. If the suspension of carbon is not agitated, a separation 
of the lighter from the heavier fraction may be effected. After treatment with acid, 
the carbon is filtered, washed and dried. 

Application and Revivification of Active Cabbon (“ Suchab ** Pbocess). 

John J. Nattgle, of 300, Macon St., Brooklyn, New York, U.S.A.. 267,242. 

December 14th, 1925. 

Raw sugar or saccharine liquors in the sugar industry ^are refined by treating 
the raw sugar melt or the liquid in batches, preferably without previous filtration or 
defecation, with vegetable carbon which is derived from carbonized liquid residues 
according to either Specification 267,240 or 267, 241 (above). The melt is subjected 
to two or more treatments with the carbon on the counter-current system, the impure 
melt or liquid meeting the more nearly spent carbon and the purest melt or liquid 
being treated With the most highly activated carbon. The number of treatments 
is determined by the degree of purity desired. Filtration follows the final treatment. 
The spent carbon is revivified for further use in an electric furnace of the form 
described in either of the above-mentioned Specifications. In the example described, 
raw sugar which may be of about 96 per cent, purity is washed, for example in centri- 
fugals, and the washed sugar of about 99 per cent, purity melted cmd about one or 
two per cent, by weight of the decolorizing carbon of the weight of sugar in the melt, 
added. The oBrbon removes most of the gums, pectins, and other colloidal substances 
together with a high percentage of the mineral substances dissolved or in suspension 
in the melt. After treatment with the carbon on the counter-current principle in 
Sb4 or more batches the melt is filtered, and on being tent to the pans yields at leairt 
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four or five successive crystallizations of white granulated sugar. In treating the 
liquors obtained on washing the raw sugar about 4-10 per cent, of the carbon by 
weight relative to the amount of sugar therein is added. The sugar from these whsh 
liquors, which is generally light yellowish in colour, may be mixed with the sugar 
obtained from the raw sugar melts in such proportions as to give a standard white 
granulated sugar. The carbon is revivified by heating in the electric furnace to about 
360-450®F. for 16-60 minutes, preferably 30 minutes, until the impurities are burned 
away, little or no combustion of the carbon itself taking place as it does not commence 
to bum until about 600-760“F. The fum€U5e hcM controllable means fbr supplying 
air or steam or both, and the carbon is capable of repeated revivification. Reference 
is made to defecation of the raw sugar melt with acid calcium phosphate, and to 
its pre-filtration using such media as paper pulp, diatomaceous earth, sawdust, 
charcoal, etc. 

pROCsaa AND Apfabatus fob Rectifyino and Dbhydbating Alcohol. E. A. 
Barbet, ot Pans. 264,060 ; addition to 224,931. April 26th, 1926. In rectifying 
alcohol under vacuum as described in the parent Specification^ in a first coliimn 
evacuated by a pump, a preliminary purification of the alcoholic liquid, and separa- 
tion of the gases is effected in two columns. Vapours from the top of one of the two 
columns are used as heating agent and are condensed in a tubular boiler at the base 
ot the first column. The condensate passes to a float chamber from which gases 
rise m a pipe and liquid is forced by a pump into tho column, operating under 
atmospheric pressure. — CoolinO Gbanulab Matebials. Uno Co., Ltd., and P. B. 
Benkert, of Minories, London. 264,633. November 20th, 1926. Apparatus for 
cooling granular or powdered materials comprises a rotary drum provided with 
mteraal helical or inclined ribs adapted to disperse the material through a current 
ot cooling air drawn or forced through the drum by a fan, the material being fed into 
and discharged from the drum at the scune end through which the cooling air enters. 
— Evapobatob with Sefabate Heateb. Berten & Co. Gcs., of Viersen, Rhine- 
land, Germany. 266,127. July 19th, 1926; convention date, February Ist, 1926. 
In evaporating sugar or other solutions, the solution is heated by being passed 
from an inlet i through a worm contained in a steam cham- 
ber k and is discharged through a three-way cock h into 
one or other of the vessels a, 6. Tho vessels are adapted tb 
be connected to a vacuum connection c through a three-way 
cock / and a smaller cock g which serves for the preliminary 
exhaustion of air. One of the vessels is exhausted and 
receives the heated solution, wliile the other is being empr 
tied. — Topping Beet, Etc. J. P. Humphreys, of Preston, 
Wellington, Shropshire. 266,776. February 12th, 1926. 
The root to be topped is placed in a recess in a block and is 
cut by a knife attached to a lever actuated through a pin 
and slot connection by a lever. This lever may be 
hand operated or may be operated by a troculle. A slot 
may be formed in the block to receive the knife. — Pbepaba- 
TioN OF Glutamic Acid fbom Desacchabified Beet 
Molasses, Etc.^ L. Mellmh- Jackson (communicated by 
the Larrowe Construction Co., of Detroit, Mich., U.S.A.). 
266,831. May 17th, 1926. Glutamic acid is obtained 
from the residual liquors of the beet sugar industry by raising the tomperature 
of the liquor after the betaine hydrochloride and alkali metal chlorides have been 
separated out by the addition of hydrogen chloride in known manner. In an 
example, desacoharified molasses is saturated with hydrogen chloride gas at a 
temperature below 70*^ C. On standing, a precipitate settles and is filtered off, 
and consists ohiefiy of potassium chloride and betcune hydrochloride which is separa- 
ted in known manner by extraction with alcohol. The mother-liquor is then heated 
to a temperature below 95® C., and on cooling glutamic acid hydrochloride crystallizes 

out. _ 

j Ckimparc U.£;. Patent, 248,453 ; 1926, 380. 
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THasB-BOLUBB MtLL WITH Auhiliaby Fbbd Rolo». Abraham Marie Jan Meettert, 
of Djolgakarta, Java (assignor to N. V. Constructie Atelier de Vorstenlanden, 
of Java). 1,621»077. March 16th, 1927. 

A feed roller with longitudinal grooved or other unevennesses is arranged 
between the top and the front roller of the mill nearer to the front than to the top 
roller, and is rotated in the same direction as the front roller, its efEect being further 
improved if it is rotated with a 10 to 25 per cent, greater velocity than the other 

rollers. Referring to the figure, between the 
top roller 1 and the front roller 2 of a three 
roller-mill a feed roller 3 is arranged nearer to 
the front roller than to the top roller as shown. 
This feed roller is disposed above the top roller 
and is driven from a sprocket wheel 4 carried 
by the shaft of the top roller. By means 
of a chain 6, this wheel is coupled to another 
sprocket wheel 6 fastened to a shaft 7, which 
carries a toothed wheel 8 meshing with a wheel 
9 fastened to the shaft which carries the feed 
roller 3, so that the latter is rotated in the same direction as the front roller 2, the 
relations, i.e. the dimensions of the sprocket and toothed wheels, being such that the 
oiroumferential speed of the feed roller is greater than the said speed of the mill- 
rollers. The operation of the roller mechanism is as follows : The material to be 
ground is fed to the mill at the front over the top of the feed roller 3. This roller 3 is 
spaced, as above-described, closer to the front roller 2 than to the top roller 1. 
A feed passage is thus provided between the opposed surfaces of the rolls 1 and 3, 
while a relatively restricted space is provided between the rolls 2 and 3, which may 
be just sufficient to allow proper clearance. The material supplied over the top of 
the roll 3 strikes the surface of the roll 1 and is thereby deflected downward and 
forward through the feed passage between the opposed surfaces of the rolls 1 and 2 
and to and between the biting surfaces of the rolls 1 and 2. As the roll 3 rotates in 
the same direction as the roll 2, and in the reverse direction to that of roll 1, 
but at greater circumferential speed, its tendency is to push the material forward 
against the sutface of the roll 1 and downward between the biting surfaces of the 
rolls 1 and 3, aad; by reason of the close proximity of roll 3 to roll 2, the material 
is prevented from working back into the restrict^ space between the two. The 
spacing between rolls 1 and 3 is such that the opposed surfaces of said rolls which 
form the feed passage also provide co-acting feed surfaces, The roll 1 is thus caused 
to hSve an additioned fimction, i.e., that of serving with the roll 3 as a feed roll while 
also performing its usual function of a grinding roll. As the rolls 1 and 3 in their 
feed action rotate at different speeds a new working fimction is obtained, that of 
providing a differential speed feed motion, whereby that pcut of the material engaging 
the roll 1 is fed forward at a somewhat lower rate of speed than that part of the 
material engaging the roll 3. The effect of this is to cause a more oven and uniform 
intermixing and distribution or spreading out of the material under feed to prevent 
bunching and to secure a more regular and imiform gripping and pressure action of 
the rolls 1 and 2 thereon. By this means, and as a result of the downward and for- 
ward force-feed pressure of the roll 3 on the material due to its faster speed, whereby 
backward motion of the material is resisted, any tendency to clogging of the rolls 
1 and 2, such as occurs normally from an insufficient gripping action of their biting 
surfaces, is prevented. 

Pboobss bob Rbmoval or Coloubiko Mattbb and Impubitibs vbom SoLtmoN. 
Marcd Levy (assignor to The Intemattonal Sugar and Alcohol Co., Ltd., 
of London). 1,615,091. Janucuy 18th, 1927. A process for removing colouring 
matters and other impurities from solutions consists in treating the send solutions 
with the lignin residue that is obtained as the result of the action of acids upon 
substances containing cellulose, said lignin residue being in the moist state as it is 
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left after washing. — Juice Cabbonatino Appabatus. Herbert N. Kilby » of Cleve* 
Uuid» Ohio, U.S.A. 1,616,175. January 18th, 1927. A carbonating vessel comprises 
an alkaline sugar juice receiving tank in communication with the vessel, a pipe for 
conducting said juice from the tank to the vessel, a casing carried by the tank, a 
pipe structure for conducting a partially absorptive carbonic acid containing gas to 
the casing, a pipe for conducting gas from the casing to the vessel, means for simul- 
taneously conducting sugar juice and a partially absorptive gas of substantially 
eqtiivalent pressures to the tank, and means operable by the unabsorbed gases 
released from the sugar juice in the tank for varying the flow of gas from the casing 
into the gas conducting pipe leading to the vessel. — Use of Dextrose Medicikaixy. 
Vincent A. LapenU and Simon Reisler, of Indianapolis, Ind., U.S.A. 1,616,226, 
January 26th, 1927. A process of reduction which utilizes the combined action of 
formaldehyde and glucose in an alkaline medium and the interaction on glucose of 
alkali and formalin producing a reaction product that stabilizes the colloidal dispersion 
of bismuth particles. — ^Keoovebiko Sugar from the Aik Currents in Dryers. 
Otto Faber (cMsignor to the Geo. L. Squier Mfg. Coi, of Buffalo, N.Y., U.S.A.). 
1,616,872. February 1st, 1927. In the process of manufacturing sugar, the herein 
described method of recovering sugar from air currents discharged from a sugar 
dryer used for drying wet sugar of crystalline form, consisting of passing the air 
immediately upon leaving the dryer into contact with a plurality of films of water to 
cause the water to take the particles of sugar from the air and to dissolve the same 
and utilizing the water with the sugar dissolved therein in the process of making 
sugar. — PBODUonoN of Inulin and its Hydrolysis. William C. Arsem (assignor 
to Industrial Technics Corporation, of Schenectady, N.Y.). 1,616,164 ; 1,616,167 ; 

1,616,169 ; 1,616,170 ; 1,616,171 ; 1,616,172. February 1st, 1927. Impure solutions 
containing inulin are treated with magnesium hydroxide, filtered, and precipitated 
by the addition of alcohol ; or the juice may be subjected to the action of a mixture 
of calcium hydroxide and calcium chloride, and later to that of activated carbon, 
sodium carbonate being finally added to precipitate the lime. In hydrolysing 
inulin-containing solutions the action of the acid is continued until the rotation 
of polarized light passes through a maximum, decreases, and again increases to a 
further and higher maximum than that first obtained. The inorganic acid used 
for hydrolysis is present in the solution in a concentration corresponding to about 
0*06 normality for a period of about five minutes. — Production of Levulosk. 
William C. Arsem (assignor to Industrial Technics Corporation, of Schenectady, 
N.Y., U.S.A.). 1,616,165 ; 1,616,166. Februaiy 1st, 1927. In hydrolysing a 

solution of inulin for the production of levulose, the H.I.C. is maintained approxi- 
mately equivalent to 1 /100th normal, and the solution kept at an elevated tempera- 
ture until the desired conversion is effected. Two other claims are stated, and a 
** new food product comprising a solution of fructose and containing tartaric acid ” 
is covered. — Method of purifying Sugar Solutions. William C. Arsem, of 
Schenectady, N.Y., U.S.A. 1,616,168. February 1st, 1927. A method of puri- 
fying solutions contedning sucrose comprises precipitating the impurities from 
the impure solution of sucrose by subjecting the solution to the action of a base more 
basic than calcium carbonate and a normal alkaline earth metal salt of an acid 
stronger them ccu*bonic cu;id, which salt alone is capable of precipitating impurities 
from the impure sucrose solution, the amount of base and alkaline earth metal salt 
being sufficient to maintain the hydrogen ion concentration between 10-^ and 10-^ 
and the amount of alkaline earth metal ion being sufficient to react with ail of the 
precipitable impurities in the solution. — Process of making White Sugar. 
William F. R. Murric, of Hershey, Pa., U.S.A. 1,616,846. Februwy 1st, 1927. 
Viigin or raw sugeur juices are retoed by liming to precipitate organic impurities, 
settling the precipitated impurities, and decanting the clear juices, adding a suitable 
precipitant to the decanted juices to precipitate the lime and iron compounds, 
again settling the precipitates and decanting the clear juices, concentrating the 
juices, then ffitering the same through a suitable filter-pross and finally clarifying 
the juices by filtering over a carbonaceous material to remove soluble organic and 
inorganic matter prior to crystalli z ing the juices in vacuum xians. 



Sugar Crops ot the World. 

I Willett i Graff’ i Setimate* t» itay 19th, 1997.) 


United States—Iiouisiana 

Harvesting 

Period. 

.... Oot.-Jan. 

19a6-X7. 

Tons. 

60,684 

1935-26. 

< Tons. 
124,447 

1334-35. 

Tons. 

79,002 

Texas 

• • • • »» >> 

,, — 

— 

-* 

Porto Rico 

.... Jan.- June 

, . 660,00U 

641,486 

689,760 

Hawaiian Islands 

.... Nov.-June 

.. 714,000 

706,360 

692,806 

West Indies — Virgin Islands . . 

.... Jan.-June 

6,000 

6,664 

7,200 

Culia 

, ... Dec.-June 

4,600,000 

4,884,668 

6,126,970 

British West Indies— Trinidad .... 

.. . . Jan -June 

70,000 

73,661 

69,62$ 

Barbados 


76,000 

47,636 

49,316 

Jamaica 


60,000 

67,676 

42,843 

Antigua 

St. Kitts 

.... Feb.- July 

18,000 

12,800 

17,300 

.... Feb.-Aug 

14,000 

16,380 

16,668 

Other British West Indies 

.... Jan.-June 

6,000 

7,660 

6,263 

French West Indies— Martinique .. 

.... Jan.-July 

46,000 

48,121 

47,996 

Guadeloupe • 

* • • • »i f» 

. 36,000 

32,998 

39,990 

San Domingo 

.... Jan.-June 

,. 270,000 

364,720 

311,270 

Haiti 

. ... Dec.-June 

12,600 

11,249 

8,280 

Mexico 


. 176,000 

190,282 

166,223 

Central America— >GuMtemala 

. ... Jan.-June 

33,000 

26,161 

26,662 

Other Central America 

• • • * 19 ft 

. 70,000 

62,600 

73,240 

South America — 

Demerara Oct. -Dec. 

and May -June 

96,000 

107,680 

90,874 

Surinam 

. ... Oct. Jan. 

. 13,000 

10,000 

10,200 

Venezuela 

, ... Oct. -June 

. 19,000 

19,000 

20,626 

Ecuador 

. .. Oct.- Feb. 

18,000 

16,976 

18,700 

Peru 

. ... Jan. -Dec. 

. 273,000 

266,000 

396,733 

310,622 

Argentina 

, ... May-Nov. 

.. 476,696 

246,717 

Brazil 

.... Oct.- Feb. 

. 700,000 

650,000 

812,498 

Total in America 


. 8,299,779 

8,666,416 

8,877,329 

Asia— British India 

. ... Dec.-May 

. 3,208,000 

2,977,000 

2,648,000 

Java 

.... May-Nov. 

, 1,964,967 

2,278,900 

1,977,490 

Formosa and Japan 

.... Nov.-June 

. 604,000 

016,684 

664,473 

Philippine Islands 

•**• 99 *9 

. 620,000 

436,000 

681,064 

Total in Asia 


. 6,186,967 

6,308,484 

6,661,027 

Australia 

... June-Nov. 

. 426,000 

622,344 

486,680 

Fiji Islands 

• • • • 99 99 

86,000 

70,667 

100,810 

Total in Australia and Polynesia 


. 610,000 

692,911 

686,490 

Africa — Eg^pt 

. .. Jan.-June 

. 90,000 

94,286 

79,918 

Mauritius 

. ... Aug. -Jan. 

. 196,000 

241,220 

224,710 

Reunion 

' • • * 99 »9 

60,000 

69,016 

62.380 

Natal 

... May-Oct. 

216,306 

214,162 

143,974 

Mozambique. 

’ • • • 99 99 

. 80,tt00 

59,841 

44,278 

Total in Africa 


. '633,000 

668,614 

646,260 

Europe— Spain • . 

.... Dec.-June 

7,600 

8,704 

7,661 

Total cane sugar crops 


.16,636,641 

16,246,028 16,627,767 

Europe— Beet sugar crops 


. 6,843,690 

7,440,367 

7,083,068 

United States — Beet sugar crop 

... July-Jan. 

. 801,246 

804,439 

974,186 

Canada — Beet sugar crop 

. • • Oot.-Dec. 

28,000 

32,476 

86,200 


Total boot augar crops l,m,m 8,277,J8l 8,098,463 


Grand total Can« and Beat Sugar Tons. . 88,808,877 84,888,808 88,781,880 

Rstimated decrease in the world’s production .. „ .. 1,212,982 *801,089 *3,806,111 


Increase. 



United States^ 

fWilUtt 4 OrayJ 

(Tons of 3,340 lbs.) 

Total Beoeiptfy January 1st to May 25th 

Deliveries ,, ,, .. ... 

Meltings by Refiners ,, 

Eaports of Refined ,, ,» .. .. 

Importers’ Stocks, May 25th 

Total Stocks, May 25th .. •• 

Total Consumption for twelve months .. .• .. .. 


1927. 

Tons. 

1936. 

Tons. 

1,291,686 

. 1,596,262 

1,252,469 

1,415,690 

1,214,098 

.. 1,306,000 

34,000 

42,000 

154,079 

189,228 

257,667 

366,196 

1936. 

1925. 

5,671,335 

.. 5,610,060 


Cuba. 

Statkmknt of Rxpohts and Stooks of Sitoar, 

1925 1926 . AND 1927 . 

1035. 1026 1927 

(Tous of 3,340 lbs.) Tons. Tons Tons 

KiporU 2,185,378 .. 1,761,982 .. 1,517,694 

Stocks 1,158,246 .. 1,462,147 .. 1, 44^624 

3,343,623 3,204,129 2,967,218 

' Ijocal CmiMiiiiiptioii 60,000 .. 46.000 .. 36 000 

Keceipts at Ports to April 30th 3,403,623 3,249,129 3.003,2l4S 

Apnl SOth^ 19S7. J. Ouma. — f, Mrjfk 


Beet Crops of Europe. 

( Willett 4 Oray^i EttimaUi at May 19lhy /9?7.) 



Harvesting 

1926-27. 

1925-26. 

1934-25. 


Period. 

Tons. 

Tons 

Tons. 

Germany 

Sept. -Jan. 

1,660,000 

1,696,545 

1,576,684 

Czecho-Slovakia 

Sept.-Jan. 

1,060,000 

1,485,031 

1,411.101 

Austria 


79,498 

78,145 

76,443 

Hungary 

Sept.-Jan. 

173,470 

172,660 

202,354 

France 

Sept.-Jan. 

699,527 

757,987 

834,138 

Belgium 


230,000 

332, ro 

400,105 

Holland 

Sept.-Jan. 

300,000 

306,083 

332,723 

Russia (Ukraine, etc.) 


859,380 

1,041,903 

458,376 

Poland 


676,000 

575.673 

494,854 

Sweden 

Sept.-Dee. 

20,871 

204,600 

136,270 

Denmark 

Sept.-Jan. 

150,000 

179.998 

140,995 

Italy 


300,000> 

160,926 

422,429 

Spain 


290,000 

243,939 

252,040 

Switzerland 


6,000 

6,395 

5,906 

Bulgaria 


31,485 

38,000 

39,758 

Roumania 


162,821 

115,907 

86,266 

England 


151,538 

51,140 

23,730 

Other Countries 


104,000 

94,465 

191,907 

Total in Europe 


6,843,590 

7.410,367 

7,083,068 



United Kingdom Monthly Sugar' Report. 


Oiir last report was dated 9th May, 1927. 

There has been a further set-back in price during the past month, caused chiefly 
by the liquidation of old “ bull ** accounts, and heavy short sales against Javas. 

The London Terminal Market has not been so active as formerly. The liquida- 
tion of May continued right through the month, and finally finished at 16s. 6Jd. 
There were about 25,000 tons tendered on May contracts. A good portion of the 
May was transferred to August, and some to New Crop. New Crop is still not 
pressed for sale from the Continent, as better prices are obtainable in the New York 
Market. May sold from 17s. 1 Jd. to 16s. 7id. to 16s. 9d. to 16 b. 6Jd. August was 
traded in from 17s. 4^. to 17s. to 17s. 3d. to 15s. 3d. to 15s. 7^. October sold from 
i ips. 3}d. to 14s. 6d. to 14s. 9d. December from 168. to 148. 4]^d. to 14s. SJd. whilst 
*March moved from 17s. to 16s. 2}d. to 16s. and May from 17s. 9}d. to 16s.4i. 
to 16s. 8Jd. The latest prices are, August 16s. 7id. ; October 14s. 9d. ; December 
14s. 8Jd. ; March 17s. 6Jd. 

The demand for actual sugar has been disappointing ; the “ hand to mouth *' 
policy is being rigidly adhered to by the trade and there have been only occasional 
bursts of buying. Ready Czecho Granulated has been scarce, but business has been 
done from 17s. 9d. down to 178., chiefly to Continental ports. Dutch Granulated has 
followed closely from 17s. 9d. down to 16s. 9d. and has been more plentiful. June I 
August has offered about 3d. premium. Americcm and Canadian Granulated have 
not been pressing, but second hand parcels continued to be sold from 18s. 7^. to 
17s. lOJd. c.i.f. White Javas have been freely offered ; at one time, down as low 
as 15s. c.i.f., but only a small business has been done. The total sales of Javas to 
Europe are estimated at 140,000 tons. Spot Granulated sold from 30s. 6d. down to 
28s. 9d. 

Home Grown Sugars continue to be offered, the latest prices being 298. 9d. to 
30s. There are now only a few thousand tons left to be sold. 

The British Refiners registered a series of reductions during the month, viz., 
May 20th, 3d. per cwt.. May 24th, 3d. per cwt. ; June Ist, 3d. per cwt. ; and June 7th, 
6d. per cwt. The latest prices are No. 1 Cubes 34s. 6d., London Granulated SOs. 7|d. 

Raws have still been held very tightly, and Cubans have declined from 148. 10^. 
to 14s. Small parcels and cargoes have been sold between these prices, chiefly to 
the Continent, and San Domingos can be bought to-day at 13 b. 9d. e.i.f. 

Business has been done in Brown Javas at 14s. 9d. to 14s. l}d. c.i.f., Gbarters 
have been made for 96 per cent, raws to come from the Ai^gentine, but so far no 
price has been mentioned. 

In America there has been an improved demand for Refined and a large business 
was done in Raws at a basis of 3 but during the last few days the price has dropped 
to 2|^ at which level there are sellers to-day. The New York futures market has 
dropp^ about 20 points since our last report. 

With regard to the European sowings, F. O. Light has issued a further estimate 
increasing his previous figures of 2,366,500 to 2,420,000 hectares. This means an 
increase of roughly 14 per cent, over last year’s acreage. 

The Cuban Crop is now practically finished, at the limited figure of 4,500,000 tons. 
The stocks at the Forts are 1,306,826 tons, against 1,409,101 tons last year, and the 
receipts to date are 3,217,165 terns against 3,597,243 tons in 1926. The President 
has signed a decree prohibiting grinding of the new Cuban crop before January 1st. 

21, 'Mincing Lane, Abthitb B. Hodox, 

London, £.0.3. Sugar. Merchants and Brokers, 

June 8th, 1927. 
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Notes and Comments. 

Beet Affairs at Home. 

Elsewhere in this issue we summarize the annual reports of a number 
of the beet sugar companies working in this country. These all show more 
or less successful results from the lebst campaign and thanks to the financial 
aid of the subsidy most are enabled to make their shareholders some adequate 
return on their investment after a long period of waiting. What is more 
important they have in most cases put large sums to reserve and written down 
the value of their plant, so that when the days of reduced subsidy, or of none 
at all, curive, the amount of capital on which dividends will have to be rated 
will be on the low side and there will be no need to reduce its face value by 
drastic methods. The profits of the best established factories of the Dutch 
group show a remarkable increase over the previous years ; but in view of the 
subsidy it cannot be suggested that they are indicative of any excessive profit 
where a factory works without any fiscal aid. It may be observed that the 
general tone of the respective chairmen of the companies is one of some quiet 
but nevertheless definite confidence in the future providing the growers shoul- 
der their share of the reduced profits that are foreshadowed. What these 
will amoimt to remains to be seen, but so far we have not, it must be said, 
seen any analysis attempted of the factory profits in terms of the subsidy. 

The Anglo-Dutch group of factories have recently announced that a site 
has now been secured near Bridgwater, Somerset, upon which a factory will 
be erected for the reception of a 1928 crop provided that farmers will under- 
take to grow thb necessary acreage under the terms of the beet contract to 
be agreed between the National Farmers’ Union and the beet sugar manu- 
facturers, The question of another factory, in the south of England, is also 
under consideration on the same basis. So far a canvass of farmers in the 
West of England has resulted in about 10,000 acres being promised, which 
should suffice for one fcwjtory as a start. 

Lord Weir on Home Beet Sugar Prospects. 

In the course of his annual speech as chairman of the Anglo-Scottish 
Beet Sugar Corporation, Lord Weir gave expression to his confidence in the 
future of the beet sugar industry in this country. “ As a result of our ex- 
perience (he said), we have no hesitation is sajdng that the Government policy 
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of substantial encouragement granted to the development of an entirely 
new British industry is being rapidly justified. With very little support or 
encouragement from normal financial circles stifBicient private enterprise has 
been forthcoming to build factories capable of producing during the coming 
campaign approximately 240,000 tons of sugar, or 12 J per cent, of our total 
national requirements. Well over 200,000 acres of sugar beet will be grown 
in Great Britain this year, involving a distribution of well over £6,000,000 to 
British farmers. The costs of factory production are coming down. The 
essential technical experience of British personnel is being rapidly acquired, 
while on the agricultural side costs of growing beet per ton are also being 
reduced, and continuous progress is being made in bringing up the sugar 
yield per acre, this being the main factor on which the future of the industry 
must be based. The first reduction in the subsidy rate, which will commence 
to operate in the campaign of 1928-29, bids fair to be shared equitably between 
the growers and the factory, and still to leave both in a satisfactory financial 
position.” 


The Louisiana Flood Damage. 

The impression created in this country of the extent of the fiood damage 
in Louisiana, based on the brief telegraphic reports, has fortunately proved 
above the mark. As will be seen in the brief reference to the subject made 
by Mr. A. H. Rosenteld in his interesting paper on the Present Status of the 
Louisiana Sugar Industry, which we give elsewhere in this number, i the great- 
est flood in the histoiy of the Mississippi, even though it has overflowed vast 
areas of new Java canes, has missed enough of the POJ 234 to allow at least 
100,000 aores of this cane to be laid down for 1928. Other reports incline 
to the view that as much as two-thirds of the POJ cane will be saved, due to 
the fact that the flood water failed in the end to reach the heights at first 
forecast when the Red River was breached in several places. Sand bars 
formed in several places and diverted the water, and the result was that in 
some places the plantation owners were given just sufficient time and en- 
couragement to erect protective levees that kept the water at bay and reduced 
the area submerged. This news that the new Java seedling cane has in large 
part escaped destruction will put some heart in an otherwise thoroughly 
disheartened planting community. On the other hand, the destruction by 
flood of the older plantings may in the end prove the needed incentive to 
many planters to make the change to the newer varieties, and in that event, 
to paraphrase a well-known saying, it will be an ill flood that bodes no good. 

In his paper above referr^ to, Mr. Rosenfeld sketches the conditions 
to which the Louisiana sugar industry has brought itself and indicates what 
he considers the principal causes for the decline. The sugar crop of this 
southern American tract has dropped to the lowest figure in over 60 years, 
and of late years with two exceptions — 1921 and 1922 — ^yields have been slowly 
but steadily declining imtil they have recu^hed almost vanishing point. In 
1926 fifty-four factories produced but 47,166 short tons of sugar. The prin- 
cipal cause of the decline is the spread of mosaic disease in the susceptible 
Cheribon (La. Striped and Purple) and D 74 canes that have formed for genera- 
tions the main basis of Louisiana sugar production. This spread of disease 
has been heightened in Mr. Rosenfeld’s opinion partly by the persistent 
custom of selecting for seed the unfittast cuttings instead of the best cane, and 
also of planting com amidst cane plantations, inasmuch as com is the pre- 
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ferred host plant of the aphid transmitting mosaic disease. The remedy is of 
course to plant varieties immime to, or at least tolerant of, the mosaic, and the 
experience of both Argentina and Porto Rico has pointed to Java POJ 
seedlings as the most likely ones to achieve that result Three POJ varieties 
have been sufficiently tried so far in Louisiana as to weirrant commercial 
application, viz. Nos. 36, 213 and 234 ; and they have shown themselves 
possessed of other attributes than that of resistance to mosaic, resistance to 
cold weather being one. Mr. Rosenfeld is optimistic as to the outlook when 
these canes have been fully substituted for the older degenerate stock, and 
in view of the fact that they have seemingly saved enough seed cane for 100,000 
acres, it would appear that the setba.ck to the Louisiana industry through the 
floods will not include this very important factor of seed supply ; the out- 
standing difficulty will in all probability be the question of financing the next 
crop, and here it is reasonable to suppose the Federal Government will 
render assistance. 

The Jamaica Crop. 

The present season, according to the Jamaican Gleaner ^ is proving a 
bettor one for that island’s sugar crop than was 1926. The export price for 
refined crystals in May was £16 6s. per ton, which compares with £13 16s. to 
£14 in May 1926. The demand for sugar is not unsatisfactory, 29,569 tons 
of sugar having been exported up to 2l8t May last, as against 26,371 tons for 
the same period of 1926. This year’s total production is expected to amount 
to 65,280 tons of sugar and 12,580 puncheons of rum, which compares with 
last year’s outturn of 56,166 tons and 16,699 puncheons ; in all 40 estates 
are working. 

The year 1926 was in fact a disappointing one for Jamaica sugar producers 
owing to the extremely low world selling price. The Jamaica Sugar Estates 
Ltd., which has just recently issued its report for the 12 months ending August 
1926, its» first year of operations, has had to face a net loss of £40,711. This is 
attributed not only to the extremely low price of sugar but also to a low 
factory output due to a shortage of cane, while at the start considerable 
trouble with the labour supply was experienced. For the current season 
matters have improved both in respect to price and to the turnover of the 
factory 

The Caroni Estates, Trinidad. 

At the fourth annual general meeting of Caroni Sugar Estates (Trinidad), 
Ltd., in June, Mr. J. Gokdon Miller (the chairman) said 1926 had proved 
to be another difficult period for producers of West Indian crystallized sugar. 
It rivalled 1925 in market fluctuations, involving highest and lowest prices 
with a difference of as much as £10 per ton. At the end of the previous 
accounting year overdraft from the bank stood at £66,689, but they were in 
fmids to the extent of £28,632 on December 31st, 1926. Stock of produce 
held at that date was valued at £27,240. There was still a balance of old crop 
sugar unsold, but it moved off steadily at full prices, and their forward sales 
of new crop were at better values than twelve months ago. Profit was small, 
and did not admit of any further allocation to the depreciation account ; 
but properties and plant had been well kept up, and were in good condition. 
The balance to credit of profit and loss account was £7,203, after making 
provision for charges subject to liability for taxation of £6,500, but certain 
relief, it was hoped, would reduce the sum to be paid. The quantity of sugar 
produced was 8676 tons. Their principal trouble on the Carom Estates had 
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been the froghopper pest, and the resultant under-production. But for this 
and the blight which followed infestation the present position of the estate 
would be greatly improved. A conservative estimate of the loss on theii 
two estates during 1926 and 1927 due to this pest was at least 4000 tons — 
an equivalent in value of two years* preference dividend. The one con- 
solation in the outlook for 1928 was the probability that there would this 
autumn be a comparative freedom from the pest ; and prospects for a bumper 
crop next year were exceedingly good. For the present season practically 
all the sugar estates in Trinidad had been fully one-third short of their 
estimated crops. Actually, the weight of cane per acre was up to estimate, 
but the sucrose content of juice was exceptionally low. Caroni expected 
to show a profit for 1927, but the unknown quantity was the cost of produc- 
tion, boimd to be higher owing to the small tonnage. They had this year had 
two months* drought in the wet season, then the froghopper pest, then 
persistent rains and floods during the dry season, all of which had adversely 
effected the output. 


Colonial Sugar Producers and Refining Interests. 

Mr. Milleb had something to say on the lack of direct interest in colonial 
raw sugar factories by British refiners. Neither British nor Canadian refining 
houses hold any direct interest in West Indian sugar production. On the 
other hand, the United States investment in Cuban sugar production is 
probably 76 per cent, of the whole ; while American refining interests control 
close upon 60 per cent, of the total production. That is apart from American 
interests in Hawaii and the Philippines. It is a matter for regret, and suiely 
one for careful investigation, that no serious attempt has been made to link up 
more closely the raw sugar producers in the Colonies and the refining interests 
at home. Direct production of plantation white sugar by new processes is 
increasing in all countries, and it is quite conceivable that the supply of raw 
sugar will show signs of a steady decline. The manufacture of plantation 
white sugar is a seasonal business, and it is claimed that, by working all 
the year roimd in a hpme refinery, it is possible to refine imported raws 
economically and cheaply, notwithstanding freight and handhng charges. 
It would seem reasonable that in the interests of the United Kingdom and the 
Colonial producers, every avenue should be explored, not only by the tradmg 
interests, but by the Government, to assure the fullest development and inter- 
ohange of this great commodity within our own Empire. 

Mr. Miller pointed out how any such development of co-operation might 
affect Trinidad. In the central and northern parts of the island of Trinidad, 
there are, at present, five separate companies dealing with six factoiies, each 
of a producing capacity of from 4,000 to 12,000 tons. These Trinidad 
concerns, heui they been working under amalgamation, would certainly have 
effected very considerably savings for their shareholders. There is no industry 
which presents less difficulty, and lends itself more easily to a scheme of 
amalgamation and grouping of factories, than Sugar. Therefore, in his view, 
one should concentrate upon field research, intensive cultivation and 
production to the maximum capacity of economical central factories. 

The Trinidad College* 

According to a Trinidad correspondent of the Timea, Mr. Geoffrey 
Evans, C.I.E., acting Principal of the Imperial College of Tropical Agriculture 
in TrinidcKl, has come to England to confer with the Governing Body on 
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important matters affecting the administration of this college. In his absence, 
and until the appointment of a successor to Dr. Mabtin Leake (who has 
retired), Professor Ballot; will act as Principal. In the last twelve months 
there has been marked progress in the development of the College, and the 
work accomplished during the last academic year has been highly satisfactory. 
The College sugar factory has had a successful season, crushing about 1200 
tons of cane. Owing to abnormally wet weather, there were special difficulties 
to contend with, but these were successfully overcome, and an elaborate pro- 
gramme of research has been carried through. The students who have taken 
sugar technology have received an excellent training, since opportunity has 
been .taken of the remarkably complete and up-to-date machinery at the 
factory to experiment in the making of all kinds of sugar. Four diploma 
students are leaving the College this year. Two of them are taking up posi- 
tions as sugar technologists in British Guiana, and the other two have accepted 
positions at the Usine St. Madeleine, the largest sugar factory in Trinidad. 


The League of Nations and Sugar Production. 

At the International Economic Conference of the League of Nations 
held in (Geneva this siunmer, the Cuban delegates submitted some observations 
regarding the present position of sugar from the international point of view. 
Their statement is given in full in a recent copy of Willett & Gray’s Sugar 
Trade Journal and may be summarized as follows. 

Sugar is a commodity of which a greater supply than that required to 
satisfy the demands of international trade is almost constantly being produced. 
There is a general tendency to produce in excess, and it is stimulated almost 
everywhere by high protective duties, by colonial preferences, and in some 
cases by bounties. But notwithstanding this artificial stimulation, which 
creates an almost constant world surplus, the consumption of sugar is very 
substantially reduced and restrained in a good many coimtries by high internal 
taxes. 

Protective tariff rates on sugar, especially when domestic consumption 
is restricted by internal taxes, have the effect of causing production to exceed 
the domestic requirements, which lea^ls to an expansion into foreign markets. 
The customs duty in such cases, therefore, acts as a boxmty to promote 
surplus iiroduction, leading to enforced exportation and dumping in foreign 
countries. There exists therefore an evident maladjustment and waste from^ 
the economic standpoint, production being stimulated while consumption is 
restricted, in both cetses from the extreme fiscal policies so generally applied 
to sugar. 

The Cuban delegates therefore urge that the international sugar industry 
should strive for the following ends : (1) That protective measures as applied 
by particular countries to sugar should be limited to assuring supplies for the 
domestic markets and should not stimulate surplus production for foreign 
markets which generally leads to dumping. (2) That countries which stimulate 
sugar production by fiscal means should not at the same time restrict the in- 
ternal consumption by means of taxes, for it is only by permitting consumption 
to take place freely in the domestic market that a policy of artificial stimulation 
of production can be justified from an economic standpoint, (3) That in the 
interests of increased consumption of sugaur as a food, all associations of 
producers endeavour to create, by means of axi educational campaign, a state 
of opinion unfavourable to excessive duties and taxes on sugar, and bring 
about gradually a uniform classification of sugar in the tariffs and customs 
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regulations of the various countries. And (4), that the associations of pro- 
ducers in the leading exporting countries combine in an effort to increase and 
expand consumption, principally in undeveloped markets, and for this purpose 
enlist the co-operation of the sugar -using trades ; agitate for cheaper transport 
rates and facilities ; make efforts to remove obstacles and onerous conditions 
interfering with the trade ; agree upon standard and uniform grades, clcisses 
and containers for the export of sugar ; and, if possible, organize an inter- 
national export and distributing corporation, to sell co-operatively in such 
markets as may be determined on. 

The delegates add that the President of Cuba is taking steps to hold an 
international conference of the sugar producers of the world, which it is 
expected will meet in Havana in the near future, and at which there will 
probably be the opportunity to consider the above suggestions in all their 
Ramifications. 

The Seaports of Cuba. 

In a recent issue of Commerce Eeports a detailed account is given of the 
various seaports of the island of Cuba, from which the following particulars 
may prove of interest. Cuba has a coast line over 2000 miles in length and 
is remarkable for its large number of capacious harbours, roadsteads, and 
excellent anchorages. Most of the harbours are pouch-shaped inlets, indenting 
the coasts, with narrow outlets giving access to the sea. The island averages 
only 60 miles in width and no place is more than 40 miles from the sea, con- 
sequently no place is without nearby export facilities. 

According to a Law promulgated in 1923 the handling of the foreign 
commerce of Cuba is restricted to certain designated first-class ports, but 
there is a proviso that the sugar centrals and entities which had constructed 
and used private ports or wharves prior to the enactment of this law can 
continue to use them for the same purpose. Havana outranks all other ports 
in the volume of imports, handling over two-thirds of the total ; Santiago de 
Cuba ranks second, followed by Cienfuegos, Nuevitas, Matanzas, Nipe and 
Caibarien. The export trade, on the other hand, is more evenly distributed 
as might be expected. In years when sugar prices are low Havana stands 
first, but ordinarily it is outranked by Nuevitaa. After them in importance 
come Cienfuegos, Nipe, and Matanzas. 

Havana ships practically all Cuba’s tobacco exports in addition to large 
quantities of sugar, molasses, fruit and vegetables. The harbour is in a land- 
locked bay ; the dock facilities comprise over 40 wharves completely encircling 
the harbour, the main portion of which is dredged to 9 . depth of 36 feet. 
Santiago de Cuba on the south coeust is the principal seaport of Eastern 
Cuba and has a landlocked harbour six miles inland, the narrow entrance to 
which was the scene of the exploits of Hobson and the “ Merrimac ” m the 
Spanish-American War. Nuevitas, on the north coast of Cuba lies on Nue- 
vitas Bay. It is said to be the world’s leading sugar port, exporting more than 
twice as much sugar as any other port in the world. The harbour itself is 
several miles inland and is large and completely sheltered ; it consists of two 
terminals about three miles apart, each serving a railroad. The latest 
wharves ore of concrete and have special facilities for loading sugar and 
molasses. Cienfuegos on the south central coast is the most important export 
centre on that side of the island. It lies in a landlocked bay which provides 
a first-class harbour. Nipe Bay on the north-east Coast is said to be one of 
the largest deep water harbours in the world. It also is landlocked and affords 
a safe anchorage for the largest vessels. It is the north coast terminus of the 
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Cuba Bailroad and exports principally sugar. Another sugar exporting 
terminal is Guantanamo Bay on the south coast near the eetstem extremity 
of Cuba, The bay is 1 1 miles in length and consists of an outer and an inner 
harbour, admitting the deepest draft vessels. Altogether, it will be seen, 
Cuba is exceptionally endowed with good harbours, which greatly facilitate its 
huge annual shipments of sugar. 


Annual Reports of United Kingdom Beet Factories 

for 1926-27. 

Cantlby. 

The third annual general meeting of the English Bbst Sugab 
COBPORAT iON Ltd., which owns the Cantley factory, and also works by 
arrangement the Kelham factory of Home Grown Sugar Ltd., was held at 
the end of June. 

The Cantley factory, according to the directors’ report, has worked 
satisfactorily during the past manufacturing season. The quantity of beets 
worked up amounted to 161,841 tons, as compared with 127,319 tons in 
1926, an increase of 27 per cent. The average daily tonnage was 1383 tons, 
and as this represents the maximum capacity of the factory, further expendi- 
ture is being incurred this year to increase the seasonal capacity to 200,000 
tons. Contracts were made with 2936 growers for 21,820 acres of roots, 
which compares with 2344 growers and 16,897 acres in 1926. The average 
sugar content obtained was 18‘05 per cent., as against 16*73 in 1925 ; the 
average price paid to the growers for their beets was 61s. 9d. per net ton 
or 11s. 4d. in excess of the statutory minimum. In the previous season 
the figure was 67s. 3d. 

Thanks to the better quality of the beet crop and to the improved 
prices obtained for sugar produced, the profit on trading amounted to 
£306,949, compared with £184,068 in 1926. For the fourth year in succession 
the Company operated the Kelham factory ; this latter made a trading 
profit of about £227,167, of which 30 per cent., or £68,147, was taken by the 
English Beet Sugar Corporation. 

After providing for all charges, for income tax, and for depreciation, 
and after transferring £166,067 to General Reserve, a balance of net profit 
of £90,101 has remained, out of which the preference and ordinary share- 
holders have received a dividend of 20 per cent, free of tax (equivalent to 
26 per cent, cum tax). In deciding on this dividend the directors have borne 
in mind the long years during which the shareholders received no return 
on their capital. The financial position of the Company is now good, there 
being a general reserve equal to 60 per cent, of the issued share capital, 
while about 30 per cent, has so far been written off the original value of the 
plant and buildings. On account of this conservative policy which will 
be continued in coming seasons, the directors view with* equanimity the 
impending decrease in the subsidy (1927-28 being the last season in which the 
full subsidy will operate). 

Ely. 

At the third annual general meeting of the Ely Beet Sugab Factoby 
Ltd., held last month it was stated that the Ely factory had worked satis- 
factorily during its second manufacturing season in 1926-27. In 1926, the 
year the factory was built, 80,170 tons of roots were worked. Last season 
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this was increased to 188,800 tons, or 136 per cent. more. The average 
amount of beets worked up daily was 1764 tons. Beets were supplied by 
2531 growers from 17,637 acres, which compares with 1179 growers and 
6941 acres in 1926. The average sugar content was 16*17 as compared with 
16*27 in 1925. The growers received for their roots an average of 67s. Id. 
per net ton, or 11s. 5d. per ton in excess of the minimum price laid down 
in the British Sugar (Subsidy) Act, 1925. 

The trading profit amounted to £307,640, which after providing for 
all charges, for debenture interest, for income tax, and for depreciation, 
and transferring £60,423 to general reserve, yielded a net profit of £66,260. 
Out of this the directors have paid a dividend upon the ordinary shares of 
12J per cent, free of tax (equal to 15| per cent, cum tax). 

At the date of the previous annual meeting the issued share capital 
was £250,000, and there was an issue of debentures amounting to a further 
£100,000, while an imsecmed cash liability existed, amounting to £221,115. 
Since then a further issue of £200,000 in fully paid shares has been made 
at 23s. per share, and the proceeds of this have allowed the unsecured loan 
to be repaid. In addition, it is announced that since the present accounts 
were made up, the debentures have been repaid in full. 

The Chairman (Sir James Martin) pointed out that while the past 
season hets witnessed a favourable harvest and a steady sugar market, it must 
not be forgotten that the factory and the farmers combined have to contend 
against Nature in imfavourable seasons, and the factory by itself has to bear 
the risk of a falling sugar market. The factory to date has cost £647,880, 
but £129,576 of this has been written off to date, while there is a general 
reserve of £66,490. 

Ipswich. 

The third annual general report of the Ipswich Beet Sugar 
Factory Ltd,, showed that the Company’s factory at Ipswich has also 
worked satisfactorily during its second manufacturing season. In 1926, 
the year it was built, 21,088 tons only of roots were worked up, the factory 
being closed before the end of the season on account of irregularity of deliv- 
eries due to frost, the remaining beets being sent to other factories. But 
this last season a full campaign was worked, and 137,966 tons of beets were 
treated, the average daily throughput being 1179 tons. Contracts were made 
with 944 growers for 8866 acres, while a further supply from 6393 acres in the 
Yeovil district in the West of England was accepted and "forked up. The 
average sugar content was 18*05 per cent, compared .with 17*43 in 1926. 
The corresponding figures for 1926 were 4069 acres and 668 growers, with 
793 acres grown by 293 f6u:mers in the Yeovil district. The average price 
paid to the growers was 62s. per net ton, or 1 Is. 8d. per ton in excess of the 
statutory minimum price. 

The trading profit amoimted to £287,232 ; and after providing for 
all charges and for depreciation, and alter transferring £67,391 to General 
Reserve there was a balance of net profit of £60,000, which has been applied 
to paying a dividend on the ordinary shares of 12^ per cent, free of tax 
(16J per cent, cum tax). This year £96,112 has been put to depreciation 
account, and the factory property, which cost to date £600,406, now stands 
in the balance sheet at about £100,000 less, while the reserves now stand 
at £91,334, representing 23 per cent, of the Company's issued capitcd of 
£400,000. A year previously the issued share capital was £250,000, and 
there were debentures for £100,000 and an unsecured cash liability out* 
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standing of £170,097. During the year a further £150,000 in fully paid 
shares was issued to the public at 23s. per share. This enabled the unsecured 
loan to be repaid in full, and since the date of the present accounts the deben- 
tures also have been repaid in full, the holders having waived their 
premium rights. 

In his speech at the general meeting, the Chairman (Sir G. L. Coubthope, 
M.P.) stated that owing to the above mentioned consolidation of the financial 
position of this Company, the directors have no fear that the declining 
rate of subsidy will necessarily have a serious effect upon the beet sugar indus- 
try in this country which has saved so many farmers from financial disaster. 
It is true that the reduction after 1928 will be relatively substantial, but 
provided that the factory and the farmer share equitably in the fall of the 
subsidy there is no reason for any loss of confidence either in the Company 
or in the industry generally. The j>olicy of the factories will be a continual 
attempt to accumulate experience and reduce costs at a rate which, with the 
co-operation of the grower on similar lines, may adequately meet the decline, 
and \iltimately the cessation, of the subsidy. 

Kidderminster 

The second annual general meeting of the West Midland Sugar Com- 
pany Ltd., the owners of the Kidderminster beet sugar factory, was held 
at the beginning of July, when a maiden dividend of 7J per cent, was recom- 
mended. According to the statement of the Chairman (Lord Weir), the 
results of the year ended last March fully bore out anticipations of a reason- 
ably profitable season. The quantity of roots dealt with amounted to 
54,832 tons, which was about 10 per cent, in excess of the normal rated capa- 
city of the factory and compared with 28,858 tons in the previous campaign. 
The average sugar content was 17*8 per cent, (against 17*2) ; the acreage 
cultivated was 6,127, distributed amongst 1,348 growers, to whom the average 
price paid worked out at 59s. 9d. per ton, or 15s. 9d. per ton in excess of the 
statutory minimum. 

The manufacturing profit of the factory was £107,457, and the net profit 
after writing off preliminary expenses (£23,640), providing £15,000 for 
depreciation, and making provision for all trading charges and for income 
tax, was £44.232. To this had to be added a balance of £2,126 carried 
forward from the previous year, making the credit of profit and loss account 
£46,358 ; of this sum £10,800 is absorbed in payment of the dividend of 7J 
per cent., and the balance of £35,558 is carried forward. 

For the ensuing campaign Lord Weir said the outlook was good. The 
output capacity of the factory is being doubled to deal with 1000 tons of 
roots per day, the cost being met without any further issue of capital ; and 
the acreage of beets is ample and only needs a spell of sunshine in its later 
stages to produce a good crop. On the agricultural side costs are steadily 
decreasing with increased experience ; and taking all considerations into 
account the directors of this company have no apprehensions whatever of 
any serious infiuence likely to imperil the ikiccessful financial future of either 
the factory or the growers. 

CoLWiCK AND Spalding. 

The third annual general meeting of the Anglo -Scottish Beet Sugar 
Corporation, Ltd. revealed satisfactory progress for 1926-27 in the operations 
of the Colwick and Spalding sugar factories. Lord Weir (the Chairman) 
said that the total tonnage of roots dealt with was 135,022 tons from 16,100 
acres worked by 4,003 growers. Colwick’s average sugar content was 17*32 
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and Spalding’s 16*65. The average price paid to growers per ton was 58s. 4d., 
or 14s. is excess of the statutory minimum. 

The trading profit from the two factories was £ 1 58, 992 . A sum of £46,000 
is placed to depreciation reserve, interest on loans and debentures absorbs 
£33,900, and with certain other deductions, the net profits amount to £63,119. 
In view of the expansion programme of the company, no dividend is declared, 
£17,050 being written off for preliminary expenses, etc., and £46,069 carried 
forward, subject to directors’ fees. 

The balance sheet shows that £16,873 has been expended during the year 
on additions to the factories, and the present value of the two plants, less 
depreciation accomit deductions, amounts to £782,465. The investments 
in associated companies have been increased by the sum of £228,000, represen- 
^ ting the ordinary share capital of the Second Anglo-Scottish Beet Sugar 
Corporation, the company responsible for the new Felstead, York and Cupar 
factories. To provide for this there was issued during the year £240,000 
five per cent. Second Mortgage Debenture Stock guaranteed by H.M. Treasury 
and £140,000 five per cent. Twelve Year Notes. 

Progress during the year under review has been fully satisfactory ; the 
quality of the beet was high, sugar prices were good ,* but, on the other hand, 
the campaign represented Spalding’s first year of operation with the usual 
preliminary troubles, and both factories suffered from bad and expensive 
fuel due to the coal strike, Colwick in particular. Spalding factory is now to 
have its capacity doubled at a cost of some £90,000. With regard to the 
present season, it is too early to prophesy with certainty, but the recent 
rains have vastly improved the prospects of the crop, and given now a reason- 
able amoxmt of sun the crop should be satisfactory. The acreage of this 
company and of its subsidiaries has grown from 3,950 in 1924 to 65.310 in 
1927. 

It should be observed that this parent company has in the year 1926-27 
carried through the financing and erection of three entirely new factories, 
and has operated in the one season for the first time four new ones, so the 
financial results do not represent a normal year of established working. 
Next year it is hoped that the dividend paying stage will be reached ; but 
as the company is working with a small ordinary share capital and a high 
proportion of loan capital, the prior charges are disproportionately large. 

York, Felstead, and Cupar. 

These factories, nm imder the auspices of the Seo6nd Anglo-Scottish 
Beet Sugar Corporation Ltd., are all new factories in new areas, and in 
their first year, working at capacities much below their normal rating, 
earned a manufacturing profit of £70,739. Of this, £29,715 was due for interest, 
£17,500 was placed to Depreciation Accoimt, £6000 to reserve for Income 
Tax, and, of the net baktnce of £17,524, a sum of £14,049 was written off 
for preliminary charges, and £347 SXsarried forward. For the coming campaign 
both Cupar and Felstead factories are to be doubled in capacity at a cost of 
about £90,000 each. 


Mr. F. O. Light, at June 30th, estimated the Eirropean beet sugar area at 
2,482,000 hectares, compared whh 2,420,000 hectares a month before and 2,171,000 
a year ago. The estimate includes Holland at 69,000 hectares and Russia 640,000 
hrotores ; the latter area was only 543,000 hectares a year ago. 
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The Present Status of the Louisiana Sugar Industry. 

Thoughts on Some Causes of Current Conditions, 
and Possibilities of Improvement. 

By ARTHUR H. ROSSNFSLD, 

Consulting Technologist of the American Sugar Cane League. 

When the sugar crop of any country or any section drops to the lowest 
figure recorded in over fifty years, despite the added knowledge of both 
field and factory practice which should have vastly increased yie^is during 
that half century, it is perfectly evident that there is something most radi- 
cally wrong somewhere. The last report of Mr. Lionel L. Janes, Agri- 
cultural Statistician of the Bureau of Agricultural Economics, under date 
of May 24th, 1927, shows that the Louisiana sugar crop for 1926 was but 
47,166 short tons. This handful of sugar represents the output of 54 fac- 
tories. To find any comparable crop we must hark back to the year 1873 
when, in what we are inclined to consider those benighted days, 1181 
factories in Louisiana turned out 46,078 tons of sugar. From 1894, in 
the 20-year period prior to the beginning of the World War, Louisiana con- 
tributed to the world crop of sugar, which was then of course much smaller 
than now, an average of around 250,000 tons of sugar per annum. In the 
past decade, with the exception of the two favourable years of 1921 and 
1922, yields have been steadily but surely declining until they have reached 
almost the point of disappearance shown by the crop of 1926. The following 
table shows the sugar produced in long tons during the past decade and the 
number of factories turning out the crop each year. 

Louisiana Sugab Pboduction, 1916-26. 


Sugar Produced. 

Year. Number Factories. (Tons of 2240 lbs.) 

1916 164 271,339 

1917 162 .... 217,499 

1918 169 .... 250,802 

1919 145 108,035 

1920 122 150,996 

1921 124 289,669 

1922 112 263,478 

1923 105 .... 144,663 

1924 82 79,003 

1925 91 .... 124,448 

1926 64 .... 42,112 


Of course in examining what we consider the main causes of this drop 
in production we must admit at the outset that climatic conditions, such 
as drought, excessive rainfall, floods, early frosts, and even cyclones, have 
all had their effect, but we must also realize that, taken in cycles, in previous 
periods, when Louisiana was producing excellent crops, all these factors 
also entered into results. Climates do not rapidly change and almost all 
favourable and unfavourable factors will generally about average themselves 
if we take 10 or 20-year periods as our basis of calculation. Undoubtedly, 
also, there have been some cumulative effects of weakened soil conditions, 
physically, chemically and biologically, which have been accentuated to 
some extent during the past three years of disastrous crops, when the amoimt 
of fertilization was imdoubtedly considerably reduced ; rotation with legumes 
was not as general as when money was being made which could be devoted 
to this necessary factor in Louisiana cane culture, and there can be no argu- 
ment that drainage has not been as efficient in general during these last 
few years. But these factors are all accessory rather than the principal 


855 



JriY] 


The ifiternationel Sugar Jeumal. 


[mi. 


ones leading to our present conditions, and the writer does not propose 
to consider them in the following brief and superficial examination of what 
he considers the main factors in producing present day small crops of sugar 
in Louisiana. 

Mosaic Disease. 

As a matter of fact, we are comparatively safe in saying that there is 
one principal cause of present Louisiana conditions, and that is the effect 
of the spree^l of mosaic disease on the susceptible Cheribon (Louisiana Striped 
and Purple) and the D 74 canes, which have formed for generations the main 
basis of Louisiana sugar production. The writer does not in the least wish 
to minimize other factors, particularly what is known as the root disease 
complex and the effects of certain soil animals, such as snails, centipedes 
and nematodes, but he does maintain that even these agencies have been 
enabled to vastly increase their sphere of injury through the weakening 
of the plant and its roots by the attacks of the mosaic disease. Stating the 
case in another way, we might say then that our varieties commonly cul- 
tivated in Louisiana have been at fault since they have had their vitality 
reduced, year by year, in increasing degree, by the insidious attacks of the 
mosaic disease virus, and thus weakened in their resistance, have fallen 
prey to the coup de grace by organisms which ordinarily would have had very 
little or at least considerably less deadly effect on them. 

Varieties of Cane. 

The question of obtaining and propagating varieties either immune to, 
or tolerant of, this dread disease has become logically (in view of the successful 
results accomplished in other countries, notably Argentina and Porto Rico, 
along the same line) the phase of the problem on which our main efforts 
must be bent. Large numbers of such resistant types of cane have been tried 
out both at the Louisiana Experiment Station at Baton Rouge and by the 
officials of the section of Sugar Plant Investigations of the United States 
Department of Agriculture — trials which have been followed and co-operated 
in with avid interest by members of the American Sugar Cane League and 
the planters of Louisiana in general. At present we have released, as definitely 
suitable canes, the three POJ varieties with which victory in similar fights 
was obtained in both Argentina and Porto Rico. These are the POJ 36, 
213 and 234, of the latter of which there will be sufficient seed this fall, even 
despite the vast areas of new canes which have been overflowed by the 
greatest flood in the history of the Mississippi, to lay down at least 100,000 
acres for next year’s crop. Once we have the cane area of the State growing 
varieties of cane which are highly resistant to the disease which is the prin- 
cipal cause of Louisiana’s present difficulties, we will be in a better position 
to study and minimize the effects of other troubles, such as root disease, 
soil organisms, improper drainage, deficient rotation, etc. At Baton Rouge, 
Doctors Edgebton and Taggart have done some excellent work along the 
line of selecting disease-tolerant stredns within the D 74 and Purple canes. 
The results attained have been quite remarkable and there seems every reason 
to believe that the same principle of selection, applied to the new amd more 
tolerant canes, should result in increasing the vigour of these canes to an 
equal degree. We do not feel, however, that the present problem can be 
met through the selection of disease-resistant types in the old veirieties, as 
the process is too slow and our condition too acute. We are rather inclined 
to agree with Mr. A. F. Bell, one of the three travelling research scholars 
sent abroad by the Department of Agriculture of Queensland, who visited 
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Louisiana last year. Mr. Bell concludes, in reporting this interesting 
work,^ as follows : “ It could not be said that this experiment shows any 
great promise, and it is apparent that any relief must come from the new 
resistant varieties.” 

Fortimately the POJ varieties, 36, 213 and 234, have other qualities 
besides their disease resistance, which makes it appear that they are better 
adapted to our sub-tropical climatic conditions than the Striped, Purple 
and D 74 at their best, and before there was any infection of mosaic disease. 
One important point in this regard is their deep and well developed root sys- 
tem, which makes them far more resistant to the attacks of the root diseeise 
complex and to soil animals. Probably of equal importance in Louisiana 
is their increased resistance to cold weather. An excerpt from an article 
by Dr. W. E. Cross, Director of the Tucuman Agricultural Experiment 
Station in Argentina, in the sugar district of which climatic conditions are 
very similar to our own soil, well covers the importance of this point.* 

“ The mosaic-resistant canes now commonly cultivated in Tucuman, 
POJ 36 and 213, are also more resistant to frosts than the Striped and Purple. 
This, I think, is a fact well established in this country. It can be noted most 
frequently right on the lands of this Experiment Station, where the distinct 
varieties which are cultivated alongside of each other are exposed to our 
almost annual frosts. As an additional proof it might be interesting to cite 
an experiment carried out at this Experiment Station in 1920. In that year 
we still had a large number of varieties of cane standing when some unusually 
heavy frosts occurred, and when the following minimum temperatures 
were experienced : — 

« Approximate 

Bate. Degrees Centigrade. Fahrenheit Equivalent. 


July 9 —1-6 29*3 

July 13 — 4-2 .... 24-3 

July 14 — 4-0 24-8 

July 16 — 3*5 .... 26*7 

July 16 — 1-6 • 29-3 


“ Besides standing these low temperatures, the cane also had to undergo 
a snowfall which entirely covered the groimd with a white blanket for several 
hours on the morning of the 13th of July. In this experiment a number of 
varieties of cane were left standing after these frosts imtil spring. The 
following table indicates the results obtained upon analysis ; — 


Variety. Bate of Analysis. Brix. Sucrose. Purity. 

La. Purple 23rd September . . 9-66 . . 6-00 . . 61*81 

La. Striped „ „ .. 11-61 ..' 7-94 .. 68-98 

POJ 36 7th October , . 16-77 . . 13-39 . . 84-90 

POJ 36 21st October . . 14-71 . . 12-77 . . 86-81 

POJ 36 4th November ., 11-63 .. 9-61 .. 83-34 

POJ 213 7th October .. 14-27 .. 11-80 .. 82-69 

POJ 213 21st October .. 13-01 .. 10-18 .. 78-24 

POJ 213 4th November .. 11-36 .. 8-6 ,. . 74-88 


The great contrast between the old canes and the new cannot fail to be 
appreciated on studying these figures.” 

In explanation of this table, it must be remembered that the Argentine^ 
seasons are just the reverse of ours ; hence their October corresponds to our 

1 Bell, A. F. — ^Report to the Director of the Bureau of Sugar Experiment Stations of Queensland , 
Australia, on Cane Diseases of Louisiana and the West Indies. 1926. 

* Cross, W. E.— La Importancia de la Enfermedad del Mosaico en Louidana. Jtevista Indui~ 
trial y Agrioola de Tucuman, Vol. XV, pp. 22-8 ; 1924. 
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April, and November to our May. What would we think in Louisiana of 
oane which had gone through frosts around 24^ plus a snow-storm in January » 
showing aliove 86 purity in April and still above 83 in May ? 

Seed Selection. 

As stated above, while the one principal cause of the present minimum 
3 rields of cane in Louisiana can be ascribed to mosaic disease, there can 
be no doubt that the persistent selection of the unfittest for seed of the 
old varieties in Louisiana during the past century has materially weakened 
the stock, and thus made it a far easier prey to the ravages of the mosaic 
disease than would otherwise have been the case. The term “ degeneration 
of sugar cane ” has been rather loosely used in the literature of late years, 
but the writer feels that it is in just such a case as this, where the poorest 
cane has been propagated year after year, that genuine physiological de- 
generation c£ui and does occur. Even during the past three disastrous 
crops when both the State Experiment Station and the Federal agricultural 



A good Stand or Yodno plant Cans. 

authorities were vigorously calling the attention of the planters to the necessity 
of selecting their best cane, such as it was, for planting the following crops, 
the writer has repeatedly seen cane which the^ owners frankly admitted 
was not worth grinding, put down for seed — in dozens of cases where the 
amount of seed produced per acre was not sufficient to plant an equal area. 
It is a strange fact that, as far advanced as Louisiana hcus been in her general 
agricultural practice, this fundamental factor in maintaining proper sugar 
cane yields has not only been ignored but the antithesis of the old theory 
of seed selection has been fairly generally practised. The writer has no 
hesitancy in stating at this jtmcture that, with the new POJ cane or with 
.other even superior canes which we trust will be evolved as the varietal 
work goes on, unless more rational, yes elemental, selection of planting 
stock is carried out he feels that it wiU be but a comparatively few years 
before the new canes will have their disease resistance so reduced as to fall 
prey to some similar ailment as is now decimating the sugar areas of the 
Pelican State. 
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Planting of Coen on Cane Plantations. 

Mr. Bell, in the report previously referred to,^ makes the following 
observations on this point : — 

“ The reason for the rapid and complete spread of mosaic in Louisiana 
is attributed to the practice of farmers of growing about half cane and half 
maize, and interplanting com and cane in comparatively small fields. Owing 
to the low value of sugar, it is imlikely that the farmers will be persuaded to 
give up the growing of maize, and this will be an ever present force militating 
against complete control of the mosaic in cane.” 

The question of the advisability of discontinuing the growing of com 
on Louisiana plantations is a much mooted one, and one which rather dis- 
tinctly affects the sensibilities of many of our planters when brought imder 
discussion. From an agricultural as well as a commercial standpoint, how- 
ever, there seems no logical refutation of the opinion of many persons well 
authorized to speak on the matter, that com is an economic misfit in plan- 
tation practice in the State. From the commercial standpoint it does not 
seem practicable simply because it does not pay, for com yields are generally 
small in the sugar district and in most years com can be purchased on the 
open market cheaper than it can actually be produced on the plantations. 
Many of our planter friends will reply to this argument that at least the corn 
which they plant with the soy beans, which are later to be turned imder as 
green manure, costs them nothing to cultivate, as they would have to cultivate 
the beans anyway. The best argument against this point of view, however, 
is tliat, entirely aiside from the fact that com is the preferred host plant 
of the aphid transmitting mosaic disease, the moth stalk borer {Diatraea 
saccharalis) and rough headed com stalk beetle, Ligyrua nigicepa, (as well 
as harbouring other insect and fungus pests which attack cane) it would 
seem to be poor business to plant in a rotation a crop closely related to sugar 
cane and drawing on the soil for almost exactly the same type of plant food 
as we are trying to restore to our soils through rotation with legumes. The 
presence of com in the fields of legumes frequently prevents these legumes 
being turned under at the stage when their turning under would give the 
maximum benefit, chemically and physically, to the soil, and it would certain- 
ly seem logical that, using the same food elements as the cane, even in the 
fields of soy beans, the com is removing from the fields in rotation much plant 
food which would be more valuable to the following cane crop than the 
value of the light crops of com. The role of the com aphis (Aphis maidis) 
in transmitting mosaic disease in cane is too well known to our readers to 
warrant discussion here. It is almost as well known amongst the planters 
themselves that com is the preferred host of the moth stalk borer and that 
the earlier generations multiply very quickly on early com, only to pass 
in enormous numbers to the sugar cane once the com has begun to dry out.* 
It may not be so generally known by our planters, however, that the rough 
headed com stalk beetle, which hew been so injurious in cane stools this 
past spring, also breeds most commonly in com, and this insect furnishes us 
with a strong argument against the planting of com in legumes used for 
rotation. The rough headed com stalk beetle does not breed in soy beans or 
cow peas ; hence when a canefield infested with these beetles is rotated with 
legumes without com it is very probable that when the next crop of cane 
is planted there will be no larvae of these beetles in the field. When we 

~ ’X«y. eU, 

” Hums, W. B. — Sugar Cane Borer Control aided through Utilization of Infested and Trap Com. 
La. Agr. Expt. Sta. BuU. 198 ; AprU, 1927. 
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plant com in these rotated fields, however, besides helping along moth stalk 
borer infestation, we are simply perpetuating the presence of the extremely 
injurious com beetle. Undoubtedly, the finding of a substitute crop for com 
in Louisiana, in order to facilitate the handling of our stock food problem, 
is one of the principal projects facing our Experiment Station. 


Burning the Trash. 

While probably not a factor of fundamental importance, there seems 
reason to believe that the discontinuance of the rather general custom in 
Louisiana of burning off the canefields and the turning imder of this trash, 
would both benefit soil conditions and help to some extent in borer control. 
Many borer parasites, particularly the ubiquitous egg parasite ( Trichogramma 
pretioaa) are destroyed by the burning of the trash, which friends might 
otherwise manage to survive the winter and show more appreciable effect 
in early generations of borer than they now do. While in Louisiana from 
about August 1st the percentage of borer eggs infested with this tiny wasp 
is comfortingly large, they never seem to get in their best work until the borers 
have reached almost maximum numbers. If we could obtain this high 
percentage of egg infestation even one generation earlier, the resulting 
mortality to borers would be very large. Many planters seem to think that 
the turning under of the trash is an impossible proposition and state that 
they bum only because it makes easier the subsequent handling of their 
fields. We agree heartily with the planters that turning under of the trash 
is impracticable if an attempt is at once made to put it deep under the soil. 
When the trash is heavily covered with soil the very process of decomposition 
in which we are most interested is largely prevented. If, however, the trash 
is simply lightly covered at the first attempt to get rid of it, decom])osition 
will proceed fairly rapidly in the average moist Louisiana winter, and no 
great difficulty will be encountered the followdng spring in working the 
land. 

The Day System or Labour. 


Finally, there is another factor which, like the above, while probably 
not entitled to classification as fundamental in the present crisis, has at 
least considerably added to the costs of the Louisiana crop for many years. 
This is the practice of paying labour by the day, instead of by the task as 
is the almost universal practice in other sugar producing countries. For 
example, Mr. S. G. Rubgg, writing on labour and related problems in Kaw^aii,^ 
has the followdng to say in regard to method of payment to labourers in that 
progressive country ; — 

“ The labourers are encomaged to take contretcts that will enable them 
to earn more money and produce a greater number of units of work. The 
plantation manager organizes the work of the plantation so that he can let 
out the hoeing of the fields, the irrigation of the cane, fertilizing, cutting, 
loading and hauling on the imit basis. The gang plan produces too many 
shirkers who live off the sweat of the others. They have thus a remarkable 
system of book-keeping which works out to the advantage both of the worker 
and the factory owner.” 


Anyone who has studied the day system as compared wdth the task 
system of labour must come to the inevitable conclusion that the former 
sets a premium on inefficiency and slothfulness. Too often, particularly 


^ ^Problems In Hawaii .** — The Planter and Sugar Manu- 

facturer, Vol. LXVII, No. 24, pp. 400-70 ; llth December, 1920. 
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during the last several lefui years when a large amount of the better labour 
has left the plantations, the amount of work done per day is largely deter- 
mined by the speed of the poorer and older labourers who have remained 
on the plantations. While it may seem complicated to those who have 
never worked with the task system generally, it is a comparatively simple 
matter to fix for each operation the amount of work that a man and a team 
should accomplish per day, and pay for that work accordingly, thus insuring 
a proper day’s wages to the average worker and providing for the ambitious 
worker an opportunity to earn, by additional effort, commensurately in- 
creased payment. 

Conclusion. 

Here, then, are briefly a few of the factors which have brought the 
historic sugar industry of Louisiana to its present low ebb and a few sugges- 
tions as to how some of these conditions may be corrected. The writer is 
very optimistic, despite the ever increasing scourges which the industry 
has suffered of recent years, that the ebb of the tide has now been reached 
and that the Louisiana planters, better equipped than before through the 
experience of these same scourges, may look forward confidently within a 
relatively short period of time to the day when Louisiana will be producing 
not only crops of yester-year but considerably larger ones — ^when not two, 
but five or ten stalks of POJ cane will have been made to grow where but one 
of D 74 or Louisiana Purple grew before. 


In connexion with the question of large beets, Mr. E. Sauxabd, Director of the 
Laboratory of the Syndicat des Fabriceuits de Sucre de France, has received two 
beets weighing 4*6 and 4*7 kg. (9 lbs. 14 oz. and 10 lbs. 5 ozs.) with sugar contents 
of 13 and 13*7 per cent respectively. Mr. Mxtnbbati, Director of the Experiment 
Station at Rovigo, Italy, states that he has harvested roots weighing 1 1 kg. (24} lbs.), 
but these contained only 6 to 7 per cent, of sugar. These abnormally large roots 
do not transmit this charcuiteristic of size to their succeeding generations, so that 
their unusual size would seem to be due to special conditions of cultivation or climate. 

In trials made with the Lafeuille rotary crystallizer in Natal,’ last massecuites 
were cooled from 66-76® C. down to 30-40® C. in 2} to 3 hours, whereas in the same 
time in ordinary crystaUi^rs the temperature drop was only 6-8® C., other conditions 
being approximately the se^e. Moreover, the molasses from the Lafeuille apparatus 
was poorer, the average drop in purity for the first two weeks of trial having been 
about 4®, and the increase in the weight of crystals, about 6 per cent, of the weight 
of the massecuite. Later in the season, it was not uncommon to have decreased 
purity values of 6-8° and increased yields of 7-10 per cent. It is considered that 
the installation of this apparatus is justified by reason of : — economy of space ; 
rapidity of cooling ; increae^ recovery of 1st and 2nd sugars, and decreased amoun;b 
of molasses for reboiling. 

Mr. K. C. Baknbbji, Secretary, Sugar Technologists Association of India, 
of P. O. Ghuglili Dist., Gorakhpore, India, in a recent letter addressed to the press 
makes the following appeal to associations and other bodies interested in the develop- 
ment of the sugar industry. “ The advantage of frequent exchange of ideas €Uid 
compariBon of figures and experimental results is obvious and will tend toward 
great and rapid improvements. Although every sugar country has its own problem 
to solve and the results of one experimental station cannot Erectly be applied by 
another, yet they are always suggestive and can be often modified and applied by 
another country. The objects of the International Society of Sugar-ccme Technolo- 
l^ists are very laudable, but their meetings are few and far between. What is required 
18 a fr^uent exchange of ideas through exchange of facts and figures and other 
periodiom reports of the ALSSociations in the difierent parts of the world.” Those in 
sympathy with this suggestion are invited to write to Mr. Bannbbji with the view to 
ioimulate plans. 


S,A^ Suffor Journal, 1927, May Slst. 1927. 
361 


26 



Reccint Work in Sugar Cane Agriculturet 

SuQAB Cakb Bbbbdino Tbohniqxib : Isolation of Livb Abbows fbom 
Undbsibbd Pollen thboxtqh Abtifioial BootInq of Canes. 
T. S. Venkatraman and B. Thomas. AgriouUural Journal oflndia^ 
Vol. XXI, May, 1926. 

As will have been noted in a recent description of the raising of seedling 
canes in Java,^ the flooding of the air with pollen at certain times makes 
it difficult to determine male parentage with scientific accuracy. For prac- 
tical purposes, this is not a matter of very great moment ; by the methods 
adopted, the great bulk of seedlings raised will be crosses between two 
selected parents, and the rigid selection subsequently practised among 
the seedlings will eliminate any which are imdesirable from a crop point 
of view. But for scientific p\irposes it is sometimes desirable to be quite 
certain on this point, and vcudous more or less complicated methods have 
from time to time, been adopted to realize this certainty. The method 
\ieacribed by the authors of this paper, while perfectly sound in principle, 
is on entirely fresh lines, and appears to be a simple and ingenious means 
of getting over the difficulty. It merely takes advantage of the well known 
fact that the root eyes with which every joint of the sugar cane is liberally 
provided lie dormant as long as they are kept dry and exposed to the light 
and air ; whereas, as soon as they are placed in the dark and moistened, 
they emerge in large numbers. This occurs in the aerial cane shoots, for 
instance, when the leaf sheaths remain attached and c^re filled by the monsoon 
rains, or more generally, when the canes are cut up and placed in moist earth. 

The process of inducing and intensifying these conditions on the aerial 
parts of plants is known in horticulture, broadly, as layering ; a practice 
commonly used to multiply desirable forms of carnation in temperate climates, 
and mangoes in the tropics. It was argued that, if this could be done with 
a cane shoot, pre-determined as about to form an arrow, it would be possible 
to cut it off and transfer it to some place outside the plantation, where it 
would be no longer in danger of being dusted with undesired pollen. In this 
work the authors appear to have been entirely successful, and thus a distinct 
advance has been made in the technique of raising seedling canes. The 
details of this method are clearly described and illustrated by a number of 
photographs and drawings. Use is made of the local roofing tiles produced 
at a cheap rate for the native. These are, we believe, made for convenience 
in the form of bottomless flower pots, upright marks being made on opposite 
sides in the wet clay, through which on drying the pots can easily be split 
into two halves. Such halves are ideal for bringing a mass of moistened 
soil around any portion of the erect cane stalk. Those about to flower 
give well known indications beforehand, by the elongation of the upper 
joints and the diminution of the leaf blade ; and root formation is so rapid 
that there is plenty of time to layer the shoot before the arrow is ready for 
emergence. At the time of layering, the ccme is cut half across immediately 
below the portion to be tested, both to make subsequent detachment easier,, 
and to stem any downward flow of sap from the still active upper leaves. 

It has been found that the signs of flowering can be detected nearly 
one month before emergence, whereas a full development of new roots can 
be secured in half that time. The total severance of the shoot thus treated 
made no difference in the percentage of open anthers and the number of 
germinating seeds, as compared with untreated shoots left as controls. Tho 
advantage claimed for this method over the former, rather clumsy and often 


1 1927 , pp. 20-21. 
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insecure one of caging the arrows inside close-meshed cotton fabric, lies not 
only in the greater security against foreign pollen, but also in a higher per- 
centage of germination ; it has long been known that the higher temperature 
and lack of free air inside the cage had an injurious effect on the health of 
the enclosed arrow. In case of incomplete sterility of the male organs 
of the arrow, the possibility of self fertilization is of course not excluded. 

Thb Distribution or the Roots of the Sugar Cane in the Soil 

OF THE Hawaiian Islands. H. Atherton Lee. Plant Physi- 
ology, Vol. I, No. 4. 

This paper initiates a study of the root system of the different veuieties 
of sugar cane grown in Hawaii, imder varying conditions of moisture and in 
different soils ; and is a natural corollary to the intensive investigation into 
irrigation problems which is being so enthusiastically followed in that 
country, and especially to the research on the duty of water. We judge 
that the present paper is of a preliminary nature, clearing the ground for other 
work , for the author on several occasions refers to a fuller treatment of side 
lines connected with the physiology of the roots of the sugar cane, which 
will form the subject of future papers. This is very encouraging, for any 
further light upon the range and character of the root system of the sugar 
cane is to be welcomed ; and, moreover, will be especially so in this territory, 
where such full information already exists as to the methods of irrigation, 
duty of water, and application of artificial manures, whether by irrigation 
or in other ways. As the author remarks, the greatest efficiency in the use 
of fertilizers lies in placing them where they can be most quickly available 
to the greatest number of roots ; and also the costly cultivation practices 
would render the greatest services if correlated with an accurate knowledge 
of the relative distribution of the feeding roots in the different layers of 
soil, so as to be able to avoid the loss caused to the growth of the plant by 
injuring them ; one of the main results of this investigation is that the 
feeding roots are found to be surprisingly near to the surface. 

The box method of root study . — In the first experiments, boxes 30 ins. 
in each dimension, with shelves of wire netting at short intervals, were 
filled with earth and cane sets planted in them. At the end of the experi- 
ment, the sides of the boxes were removed and the soil washed out, leaving 
the root system, more or less in plaice, entangled in the meshes of wire. An 
attempt was made to compare the amount of root development at different 
levels by linear measurement. This proved to be an extremely laborious 
if not an impossible task, and was given up in favour of cutting out 
all the roots in different layers of soil, drying them and comparing their 
weights. The first results recorded in the paper were obtained by this 
method. Each figure obtained was the average of three separate experiments, 
and the layers treated of were the uppermost 8 ins. of soil and successive 
deeper layers of about the same thickness. Of the results recorded 
in this first and other Tables, only the total weight of roots and the percentage 
of this weight in the different layers will be given here. 

Experiment I. Comparisons of roots developed on loose, sandy loam 
and in compact loamy clay ; D 1136, five months’ old c€me. 

Results : Sandy loam : 78 grms. roots ; 64, 19, 7, 9*5 per cent, (in layers 
proceeding downward). 

Loamy clay : 166 grms. roots ; 66, 19, 7, 9*6 per cent. 

But the box system was obviously only applicable to yoimg plemts ; and the 
author had doubts as to the validity of the results as to field conditions. The 
soil was better aerated than usual in the boxes, irrigation was more frequently 
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applied, and it appeared possible that the presence of the layers of wire netting 
might influence the results. The box system was therefore discarded. 

Method designed for studying the roots in the field. — ^This consisted in 
pegging out an area including flve stools of cane ; cutting these ofl at groimd 
level, and taking this as the base line ; then digging out successive layers 
of soil and collecting all the roots therein ; and washing, oven-drying and 
weighing the separate lots as before. The method described in some detail 
appears to be satisfactory in the main, the bits of root being collected by 
throwing the excavated fine soil against an inclined wire netting of quarter- 
inch mesh ; the roots were caught by the netting and the soil passed through. 
The results are given below of the eight further experiments recoided in 
this paper, abbreviating as before by only giving the total weight of roots 
and the percentages in the different layers ; 8 in. layers are indicated unless 
the contrary is stated. Further, the fractions are left out and the nearest 
whole number given, excepting in those cases, as in the end figures, where 
the fraction is an important part in the total. Each figure is an average 
of five clumps of cane. 

Experiment II. H 109 plant cane 10-6 months old. 

Results ; 193 grms. of roots ; 70, 23, 6, and 2*9 per cent. 

A photograph is appended of the masses of roots obtained from the 
different layers, and it is remarked that the roots in the uppermost 8 ins. 
were lighter in colour, because of the larger proportion of young feeding 
ones. The author points out also that the percentages agree fairly well 
with those obtained by the discarded box method in Experiment I. In 
both, an unexpectedly high percentage of roots was collected from the upper 
8 ins. of soil, and over 90 per cent, occurred within 2 ft. of the surface. 

Experiment III. Yellow Tip, two fields compared, with 35 and 75 
tons of cane per acre respectively ; both miirrigated and with identical 
manuring, and excavated when 26 months old. 

Results : 35-ton field : 104 grms. roots ; 70, 19, 9, 2-9 per cent. 

75-ton field : 148 grms. roots ; 73, 18, 7, 2*0 per cent. 

Experiment IV. Seven months canes were compared with eleven 
months (the varieties were different, being Yellow Tip and Badila, but this 
was considered immaterial for the experiment). 

Results : 7 months field : 35 grms. roots ; 75, 17, 8 per cent. 

11 months field ; 46 grms. roots ; 69, 19, 12 per cent. 

Experiment V. Different soils ; heavy adobe soil with irrigated H 109, 
16 months old plant cane, and loose sandy loam with the same variety 
11*5 months old. The canes were planted as in the previous experiments 
in furrows, and a small proportion of roots wandered into the adjoming 
higher soil of the sides (hill). 

Results : — ^Heavy adobe : 58 grms. roots ; (hill) 0, 75, 19, 5, 0, 0 per cent. 

Sandy loam : 148 grms. roots ; (hill) 4, 65, 23, 9, 6, 4 per cent. 

These results, although not proving it, indicate that the rooting is deeper 
in the sandy loam than in compact clay soil ; and this suggests that greater 
aeration is an important factor. 

Experiment VI. A closer study of different soils ; semi-adobe with 22 
months old plant cane, and loose alluvial silt with 21 months old 2nd ratoons, 
in both cases H 109. 

Results : — Semi-adobe : 176 grms. roots ; (hill) 5*4, (0-2 in.) 18, (2-8 in.) 

63 , 11, 2*6, 1*1, 0-3 per cent. 

Alluvial silt : 162 grms. roots ; (hill) 2*2, (0-2 in.) 18, (2-8 in.) 

42, 23, 8*9, 4*4, 1*0 jper cent. 
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Loose alluvial silt has a notably larger percentage of roots at lower 
levels, yet even here 62 per cent, are found in the first 8 in. ; difEerence in soil 
is a more important factor them ratoon or plant cane. An interesting 
diagram is drawn of the root system of the 21 months old H 109 ; and the 
author notes that the roots at the lowest level are always near the centre of 
the excavated pit, thus immediately imder the aerial peut of the plant ; 
while the whole root mass has somewhat the shape of a turnip. Thus far, 
in every excavation, cane tonnage bears a relation to the total weight of 
roots : in the present case there were 115 tons on the semi-adobe and 113 on 
the alluvial silt. 

Experiment Vll. Comparison of three months Lahaina and H 109, 
under comparable conditions of environment. 

Results : — Lahaina : 16 grms. roots ; 88, 11, 0*8 per cent. 

H 109 : 32 grms. roots ; 89, 10, 1*3 per cent. 

The higher centre of gravity is noted of the root system in young canes 
as compared with old ones, as well as the fact that, although the H 109 in 
the experiment has double the weight of roots, the distribution in both canes 
is nearly the same. It is suggested that Lahaina was probably sufiering 
from its well known susceptibility to various types of root failure (see the 
next experiment). 

Experiment VIII. Comparison of 16 months old Lcdiaina with 15 months 
old H 109, under comparable conditions of environment. Both were ratoons, 
and grown on ridges instead of furrows. 

Results : — Lahaina : 371 grms. roots ; 19, 43, 23, 11, 3*24 per cent. 

H 109 : 374 grms. roots ; 13, 47, 25, 12, 2*9 per cent. 

These results show no appreciable differences in the distiibution. The 
great weight of roots was due to the stools being placed wider than usual ; 
but on the basis of roots per volume of soil, the quantities were not regarded 
as abnormal. There are two distinct types of practice in Hawaii, the C€me 
bemg grown on ridges or in furrows. In this experiment the canes had been 
hilled up, as contrasted with all the previous experiments recorded, where 
the plants were grown in furrows ; and the results are markedly different. 
Wherever the canes are grown in furrows they have the Icurgest proportion 
of roots in the top 8 in., in hilled canes the highest proportion lies between 
8 and 16 in. from the surface. In both hilled up and furrow canes, however, 
the quantity of roots per volume of soil is greatest in the uppermost 8 in. 
(the surface in the one case is the top of the ridge cmd in the other the bottom 
of the furrow, materially altering the amoimt of soil in the top 8 in.). In 
both methods of cultivation, excavation studies have shown that over 86 per 
cent, of the cane roots are foimd in the first two feet, and most of the experi- 
ments have given a higher proportion. 

A photograph is printed of the masses of the 16 months old Lahaina 
roots in the different layers, and a further interesting diagraunmatic drawing 
is given of the distribution of the 15 months old H 109 roots. 

Experiment IX. Comparison of D 1135 with H 109, in loose sandy soil 
under compaurable conditions, both being grown in the fur]:ow. 

Results ; D 1136 : 184 grms. roots ; (hilled up soil between the rows) 10, 49, 
19, 12, 7, 3*43 per cent. 

H 109 : 121 grms. roots ; (hilled up soil between the rows) 3*6, 60, 
24, 4, 4*5, 3*5 per cent. 

D 1135 is often grown without irrigation in Hawaii, and is generally 
regarded cus more drought resistant than most kinds of cane. It is interesting 
therefore to note that most of its roots are in deeper layers than those of 
H 109, and also that the total weight of roots is much greater. 
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Some Appuoations. 

In this section the author has obviously exercised great restraint, and 
he could doubtless have developed suggestions in every direction ; it is to be 
presumed that the future papers referred to will deal with such matters more 
fully, as data from fresh observations accumulate. The following are the 
chief points noted at present. 

Soil samples for chemical and physical analyses should be taken where 
there are the greatest proportions of roots. Therefore it is safe to disregard 
ayers deeper than 4 ft., and for preference to concentrate on the top 8 in. 
layer and that between 16 and 24 in. So also in estimations of soil moisture. 

From the diagrams of furrow and ridge planting, it is obvious that irri- 
gation water will reach a much larger proportion of roots in furrow planting 
.than in ridge planting, as in the latter the water runs between the cane rows. 
V)n the other hand there is better aeration with ridge planting, a matter of 
importance as to root and other rots. In unirrigated land the roots are better 
aerated in ridge planting and have a greater feeding surface. 

The root masses in the upper layers are lighter coloured, in fact a light 
brown, while in the deeper layers they are dark brown to black. This is 
apparently owing to the greater number of fresh feeding roots in the upper 
layers and root and cortex rots in the lower. Hence the suggestion that 
aeration may be the chie( factor both in developing secondary feeding roots 
and in preventing cortex and probably also stele rots.^ 

Data indicate the importance of avoiding cutting the roots in cultivation ; 
it has already been observed that heavy exudation takes place from cut 
cane roots and this has been constantly noticed during these exi^erjments. 
But if aeration is the chief factor to be aimed at, deep tillage before planting 
and the incorporation of vegetable matter at lower levels acquire extreme 
importance. 

There is practically no rotation in Hawaiian cane fields and little fallowing, 
and the question arises as to how long this may be continued, without de- 
creasing the yields of cane. It has been stated that the deposition of (iead 
roots in the soil will do much to counter this evil ; but the question must be 
left open, until data are accumulated as to what amount of vegetable matter 
is thus returned. From the results obtained in these experiments it is 
calculated that, with the usual 8600 clumps of cane to the acre, from 
0*9 to 1‘85 tons of dry organic matter are rendered available per crop (pre- 
sumably i>er acre). 

C. A. B. 


The Queensland Cane Growers* Council, constituted under the ** Primary Pro- 
ducers* Organization and Marketing Act of 1926,** is stated to be the only body 
that has any authority to speak for cmd on behalf of the si^ar producers of 
Queensland, and is recognized as such by the Queensland State (Government. 

A curious development of the White Australia policy on the Queensland cane> 
fields is attracting attention (writes a correspondent of the Times), Under present 
tarifi conditions Australians are paying about £2 per ton more for local-grown sugeu* 
than for imported sugar. It was believed that the wages which this fiscal aid 
would permit would persuade Australians to enter the cane-brakes, but the labour 
contracts made for the season's cutting, which has just begun, show that there are 
only 19 British subjects among 742 cane-cutters, the rest being mainly Italians, 
with some Spaniards, Yugoslavs and Hindus. 


; The writer is not quite oonylnoed of the validity of the comparison, by weiring, of the young 
and tender feeding roots and the old blackened ones, even after drying ; the older ones will have 
thicker and probably heavier cell walls. But the pohit is perhaps ^n^terial. 
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Deterioration of Cane Mill Juices and its Prevention 
by Antiseptic Measures. 

By Z>r. JOHK R. HAI.DAN1B, 

Central Control Laboratory, Messrs Begg Sutherland 8c Co.. Ltd. 

During the past few years, it has been recognized that during m illing 
operations, there is a considerable loss of sucrose from deterioration due to 
bacterial action, the loss occurring in two distinct ways — ^as a direct result 
of the metabolism of the organism concerned and indirectly through the 
medium of the acid produced in some cases by such metabolism. Since the 
sucrose in cane is generally determined by the addition of sucrose in mixed 
juice and sucrose in bagasse — no direct method of accurately determining 
the sucrose in cane entering the factory having, as yet, been developed — 
loss of sucrose during milling operations is obscured. That an undetermined 
but distinct overhead loss does occur may be readily noted from a comparison 
of piuity differences between first expressed juice and mixed juice in factories 
operating under the usual conditions and the lessened difference in these 
purities when steps are taken to keep the plants, etc., in as sanitary a condition 
as possible. 

Preliminary experiments made during season 1924-25 led the author 
to believe that the \ise of a cheap and efficient antiseptic such as “ E.C,”^ 
to suppress the inverting activity of micro-organisms, would fulfil a valuable 
purpose in the sugar factory. Since 1924-25, “ E.C.** as antiseptic has been 
systematically used in factories operated by Messrs. Begg Sutherland & Co., 
Ltd., and the results obtained have been entirely satisfactory. 

That “ E.C.” is an efficient antiseptic is clearly indicated by the results 
obtained by the following experiments carried out in the Central Control 
Laboratory. 

Samples of Crusher, 1st Mill, 2nd Mill, 3rd Mill, 4th Mill and 5th Mill 
juices were treated with “ E.C.” and the purity compared with imtreated 
samples after one and two horns* standing. Table I shows that whereas 
the following decreases in purity occurred in imtreated samples, Crusher 
0-42 ; 1st Mill 0-47 ; 2nd Mill, 1-00 ; 3rd Mill, 1-70 ; 4th Mill, 1-94 ; and 6th 
Mill, 1*96, no decrease in purity could be detected in those samples treated 
with “ E.C.” 

A similar experiment to that quoted above was carried out using samples 
of crusher juice, mixed juice and last mill juice. Table II shows that although 
no apparent decrease in piurity had occurred in those samples treated with 
“ E.C.” the following decreases in purity were noted in the untreated samples : 
crusher juice 0*49, mixed juice 0-64, last null juice 1*93. 

“E.C.” Antiseptic v. Fobmalin. 

In order to compare the efficiency of the antiseptic properties of “ E.C.” 
with those of formalin equal volumes of crusher juice, mixed juice and last 
mill juice were treated with equal quantities of “ E.C.” and formalin respec- 
tively. The purities of the various samples determined at regular intervals 
fue shown in Tables III, IV and V. 

Crusher Juice. — ^After six hours* standing, the untreated juice sample 
showed a decrease in purity of 3*10 while samples treated with 2, 4, 6, 8 and 
10 c.c. of “ E.C.” containing 2 per cent, available chlorine showed a decrease 
in purity of 0*61, 0*47, 0*24, 0*00 and 0*00 respectively — ^those samples 
treated with 2, 4, 6, 8 and 10 c.c. formalin showed a decrease in purity of 

1*00, 0*66, 0*25. 0*22 and 0*00. 

* W26, 85. 
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Mixed Juice, — ^After six hours’ standing, the untreated juice sample 
showed a decrease in purity of 3*49, whereas those samples treated with 2, 4, 
6, 8 and 10 o.c. “ E.C.” showed a decrease in purity of 1*08, 0*67, 0*20, 0*14, 
0-00 respectively — those samples treated with 2, 4, 6, 8 and 10 c.c, formalin 
showed a decrease in purity of 1*40, 0*78, 0*34, 0*19 and 0*00. 

Last Mill Juice, — ^Whereas the untreated sample showed a decrease in 
purity of 8*30 after six hours’ standing, no deterioration could be detected 
in those samples treated with “E.C.” and formalin. 

The results obtained from the previous experiments prove that the 
antiseptic properties of “ E.C.” are equal to those of formalin. 

Further, from the results obtained by the following experiment, it may 
be stated that the prevention of deterioration of cane mill juices by the 
addition of “ E.C.” or formalin is partly dependent upon the initial acidity 
of the treated juices. 

Mixed juice, derived from stale cane, having an initial purity of 71 ‘96 
was treated as in previous experiments with “ E.C.” and formalin respectively. 
From results shown in Table VI where a decrease of 12*78 in purity occurred 
in the imtreated juice sample, a decrease of 5*12, 4*22, 2*65, 2*28 and 1*88 
in purity was recorded in those samples treated with 2, 4, 6, 8 and 10 c.c. of 
“E.C.” respectively. 

Further it was noted that in all cases of imtreated juice samples souring 
occurred after 3-6 hours’ standing, while in those samples treated with “E.C.” 
no souring could be detected even after 24 hoius — in the last experiment 
where the initial purity of the mixed juice was 71*96, souring was noted in 
the imtreated sample after one hour standing. 

From an examination of the results shown in Tables I-VI, the con- 
clusion may be drawn that although the inverting activity of micro-organisms 
can be suppressed by the addition of “ E.C.” or formalin, a loss of sucrose 
dependent upon acidity concentration and temperature will generally be 
recorded. 

Application op “ E.C.” Antiseptic to Mills, etc. 

As the very low cost of “ E.C.” allows of its use on the large scale required 
for a sugarfactory, the author would recommend the following procedure 
to be adopted as an aid towards prevention of deterioration of cane mill 
juices. 

After a “ wash down ” and periodically during milling operations, the 
mill beds, mill cheeks, gutters, intermediate carriers, etc., should be sprayed 
with “ E.C.” containing 2 per cent, available chlorine. Further, a continuous 
trickle of the antiseptic — diluted to 1 part in 500 at the beginning of the 
season and moreased to 1 in 200 towards the ^nd of the season — into all 
juice gutters would be a preventive measure against deterioration of the 
juices duiing their passage along gutters, through strainers, etc. 

The maintenence of a milling plant, etc., in as sterile a condition as 
possible is all important, since a decrease in purity of mixed juice of 1*00 
through deterioration corresponds to a loss of approximately 1*00 per cent, 
sucrose and a further decrease of approximately 1*00 per cent, in the boiling 
house efficiency. 

Exjperiments are being conducted at Plane Creek, Mackay, Queensland, on the 
cultivauon of caasaya, arrowroot, sweet potatoes, and other crops for the supply of 
raw material for the production of power alcohol. It is desired to determine : 
the cost of production ; suitability for rotation with cane ; and eflect on the soil, 

on cane diseiMee and pests and on diminishing weeds.^ 

' AtfieraUiifi Sugar J „ 1927, ,119-117. 
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Following the papers reviewed last month on this subject, ^ three other 
contributions have appeared. The first is a paper Which originates from the 
Institut fiir Zuckerindustrie in Berlin* ; the second is a very important and 
particularly thorough report by Dr. G. W. Monieii- Williams, M.A., F.I.C., 
of the Ministry of Health, London,* issued with the view not to imposing 
any special method of analysis, but simply to provide a summary of informa- 
tion on the subject for analysts and others charged with duties in this direction; 
while the third is a short article by Mr. H. R. Jensen, M.Sc., F.I.C.,* commen- 
ting on Dr. Montbii- Williams* report. 

Dus. Spengleb and Brendel. 

In the first contribution Drs. O. Spengleb and C. Bbendel state that 
German white (beet) sugars contain such a small amount of sulphur dioxide 
(SOg) that a gravimetric method can hardly find application there. Titration 
with standard iodine provides a very useful preliminary test, 20 grms. of the 
sugar being dissolved in water to 100 c.c., and a N/200 (or near) standard 
solution of iodine nm in, using a few drops of soluble starch as indicator. 
In most cases the end-point can be decided with a drop, but in others the 
coloration is more violet than blue, and the end-point is not sharp. A titration 
of the distilled water must at the same time be made, usually about 5 c.c. 
being foimd for this “ blank,” 

These authors then turn to the so-called “ sulphide stain ” method, as 
applied in the laboratories of Tate & Lyle, Ltd., and described by Ogilvie,* 
which procedure has been modified by them to some extent. The illustration 
(Fig.l) shows the apparatus used; the flask has a capacity of 400 c.c., and the 
funnel a diameter of 6 cm. (2| in.) ; while the lead paper is made by soaking 

circular filter-paper (S. & S., No. 589, 9 cms. 
diam.) in a 25 per cent, solution of normal 
lead acetate, and allowing it to dry in the 
air, this being moistened before use. The 
filter-circles are laid on a round piece of 
flannel, 10 cms. diam. which at some dis- 
tance from its edge is stitched through with 
strong thread ; the funnel is placed on the 
})ap©r, the two ends of the thread drawn 
together, the thread wound round the 
funnel over the flannel, and the ends tied 
together. 

In the flask are placed 60 grms. of 
zinc (Kahlbaum’s pure, for forensic pur- 
poses), 6 grms. of the sugajr under exam- 
ination, and 5 c.c. of water ; while into 
the dropping tube are poured 60 c.c. of dilute hydrochloric acid (Kahl- 
baum*s, 1*126 to 1* 127, i.e., about 26 per cent.). It is advantageous if the flask 
and its contents are first heated by dipping for a minute into a small basin 
containing boiling water, after which the determination is commenced by 
running in the 60 c.c. of HCl, this taking 7-8 minutes. After another 8 mins., 

‘ I.SJ„ 1027, 806, 881. 

• ZeUtOi. Ver, deut, Zwikgrind,, 1027, 167-178 (with two coloured plates showing eight sulphide 
etains). 

* Beparti on Public HeaUh and Medical SubjccU, Minictry of EeaUht Londm. No. 48, 1027 ; price 

Is. 8d. « Food Manufttkurc, 1027, 1, No. 2, 47-40. * J.SJ,, 1026, 6^4. 
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the lead paper is removed, and the zinc left is washed with water. During 
this 16 minutes about 7 grms. of zinc will have been dissolved, which quantity 
is replaced for the determination following. Begeuding the preparation of 
the standard sulphide stains, a solution of 0*15 grm. of sodium sulphite 
(anhydrous) in 1 litre is prepared, but, as part of this will be oxidized, according 
to the amount of dissolved air in the water, and depending on the time it is 
shaken during solution, it must be titrated against the N/200 solution of 
iodine, which itself is rather unstable at this high dilution, and should be 
checked against standard sodium thiosulphate. Sulphide stains are produced 
on the filter-paper circles to correspond to 70, 35, 20, 14, 8, 4, 2 and 1 parts 
per million of SOj in the sugar. Blank tests must, of course, be carried out 
from time to time using 5 grms. of pure sugar, in order to make certain 
that the zinc and hydrochloric acid are always quite sulphide free. 

The effect of ultramarine (which still appears to be used for the blueing 
of sugar in Germany) was investigated. Its presence does not affect the 
iodine titration, but, as one would expect, it interferes with the splphide stcdn 
method. A sugar which had purposely been very strongly blued with ultra- 
marine showed an increase only of 16 p.p.m. of SO,. Altogether these 
authors examined 38 samples of sugars (refined, crystal, melis, and other 
grades) by the two methods, but all were fomid to be well below the limit 
of 70 p.p.m., the results between the two checking well in all cases. A 
short review of literature on the subject is given.^ 

Db. Monisb Williams. 

This contribution is in the form of an 8vo. 6-page report. It is a very 
excellent review of the most important literature published on the question 
to date, and it should be carefully perused by all interested. Beplies to most 
of the criticisms made by Dr. Dbakb-Law recently* will be foimd in it. It is 
explained, for example, that the sulphur dioxide present in a product may 
progressively diminish in amount, due to oxidation and volatilization, a loss 
which in many cases may explain the discrepancies in the results obtained on 
the same sample by different analysts. FuHher, that sulphur dioxide enters 
into combination with certain constituents in foods, some of which combina- 
tions as glucose sodium bisulphite, are not readily dissociated, even in acid 
solution. Unless the necessary precautions are t^en, the presence of com- 
paratively stable “ hydroxy-sulphonio acids ” of aldehydes, sugars, dextrins, 
etc., may affect to a considerable extent the determination of the total SO,. 
It is possible that in cane factory juices any sulphurous acid present may com- 
bine to some extent with the dextrose and levulose. On the other hand, 
sucrose shows no tendency to combine with the SO,.' 

It is concluded that distillation is the only reliable method for the majority 
of foods, provided the necessary precautions against error have been taken, 
viz., the separation of the whole of the sulphur dioxide from its combinations 
with aldehydes and sugars ; the prevention of oxidation during distillation ; 
and the correction of the results for volatile sulphur compounds oxidised to 
sulphuric acid in the distillation. Dr. Monibb- Williams has endeavoured 
to find some method of general application, which, while eliminating as far 
as possible the sources of error referred to, will permit of an accurate deter- 
mination of the SO, in the distillation by titration. His method consists 
essentially of distillation in a current of carbon dioxide through a reflux 

* !£he principal xeferenoes being : — Zatoeft. Fir. dmii. ZndbrM., 1908, n, 417 ; 1914, 1, 242 ; 1917, 
1494; Centi. ZueSHHd., 1016^, 94. 1927, 805. » * 

* ^ I 
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condenser into pure hydrogen peroxide, and titration of the sulphuric acid 
formed. Advantages of this procedtire are that errors due to hydrogen 
sulphide and volatile organic sulphur compounds are eliminated, volatile acids 
do not pass over into the distillate to interfere with the titration, and it is 
not necessary to carry out a gravimetric determination, except when very small 
quantities of sulphur dioxide are in question. 

A round-bottomed flask of 1600 c.c. capacity (A in Fig. 2), preferably 
provided with two necks, is connected as shown in the figure with a sloping 
reflux condenser (B). The lower end of the condenser should be cut off 
at an angle to facilitate a steady return flow of the condensate. The upper 
end of the condenser is connected by a vertical tube (C), about 4 to 4*5 mm. 
ultemal diam., to a 200 c.c. conical flask (Z>) followed by two Peligot tubes (E 
€md F). The delivery tube reaches to the bottom of the receiver. The coni- 
cal flask {D) contains 10 c.c. of pure ten-volume (3 per cent.) hydrogen per- 
oxide, free from sulphuric acid. The first Peligot tube (E) also contains 
10 c.c. of hydrogen peroxide, and the second {F) contains 6 c.c. of a mixture 
of hydrogen peroxide and barium chloride acidified with hydrochloric acid.^ 
The object of this guard tube is merely to serve as a check on the complete ab- 
sorption of sulphur dioxide in the first two vessels, since the slightest trace of 
escaping gas will give a turbidity of barium sulphate. In no case was this 

observed in these experiments. After 
the apparatus has been connected up, 
600 c.c. of distilled water are intro- 
duced into the flask together with 20 
c.c. of pure concentrated hydrochloric 
acid. This solution is boiled for a 
short time in a current of pure COj to 
remove air. If the food is liquid, it 
can now be introduced through a tap 
funnel (not shown in the figure), 100 
grms. being a convenient quantity 
in most cases. If the food is solid, 
the flask contents are first cooled by 
gradual immersion in a saucepan of 
water, the cvirrent of carbon dioxide 
being continued during cooling, and the food introduced by momentarily 
removing the stopper {S), The mixture is then boiled for one hour in 
a slow current of carbon dioxide. Just before the end of the distillation 
the flow of water in the condenser is stopped. This causes the condenser 
and delivery tube gradually to become hot, and any sulphxu* dioxide retained 
by condensed moisture in the tube is driven over into the receiver. Tlie 
receiver (B) may be kept cold during this operation by means of a small vessel 
of water. Directly the vertical tube just above its point of entry into the 
receiver at (H) is hot to the touch, it is disconnected at (K), The tube is 
washed down into the receiver with a small quantity of water, and the contents 
of the Peligot tube (E) transferred to (B). The liquid, which will measure 
with washings about 40 to 60 c.c., is titrated at room temperature with N/10 
sodium hydroxide solution, using bromphenol blue or methyl orange as 
indicator, preferably the former. If desired the titration figure may be 
checked by a gravimetric determination, the precipitation of the barium 
sulphate being carried out at room temperature. 

1 This mixture may be composed of the following : 20 grms. of barium ohloild^ 4 o.c. of couoen- 
trated hydrochloric acid, 400 c.c. of 10*vol. (8 per cent.) hydrogen peroxide in 1 litre, filtered before use. 
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This method was first tested on pure solutions of sulphurous acid, the 
amount added being determined by iodine titration ; and by N/10 NaOH 
titration after oxidation with hydrogen peroxide, and the amount found being 
ascertained by titration with N/10 NaOH, and gravimetrioally as BaS 04 . 
All the results obtained checked very closely. Aldehydes and volatile acids 
were proved to have no effect on the determination, and on applying it to a 
number of foods, results were obtained which showed a satisfactory correspon- 
dence before and after treatment with sodium bicarbonate solution (to de- 
compose combined sulphurous acid), whether the amoimt of sulphuric acid 
found was determined volumetrically or gravimetrically. A com 83 rmp 
four months old, for example, give the following results by the four different 
methods : 397, 389, 392, and 391 ; and a plantation white sugar, 42, 37, 42, 
and 37, independent analysts finding in the latter example 35 to 36 p.p.m. 

Mr. Jensen’s Remabes. 

Referring to the new Public Health Regulations as finally amended to 
April, 1927, this -writer states : “ The regulations as a whole now in being can 
certainly be described as thorough and effective. They are supremely just 
and fair to the various apparently confiicting factors of public health, cost, 
and technical prewjticability. The worst that may now be said is that there 
are apparent inconsistencies and several unnecessary sanctions, but these 
fiexibilities arise from meeting actiial fciots rather than from rigidly adhering 
to some pre-supposed safe dose of preservative. All the proved demands of 
the various trades have now been reasonably met in the latest supplement.” 

Turning to the question of the correct estimation of SOt»he states that a 
committee of eight chemists associated with the Food Manufacturers’ Federa- 
tion has been appointed to considei this matter. Pending the publication of 
their Report, it may be accepted as proved that the main reason for the 
frequent low results is that of oxidation in the distillation fiask — ^very rapid 
when hot — ^to non-volatile sulphuric acid. It would appear that ordinary 
methods of de-aeration — ^vacuum or recent boiling — ^will not in themselves 
prevent all loss. With a metabisulphite control added last to still boiling 
ultra-de-aerated acid water, 97 to 99 per cent, of the theoretical sulphite can 
be estimated. With many food products such procedure is impossible. The 
undoubted ineffectiveness of carbon dioxide during distillation practically 
proves the critical importance of traces of dissolved oxygen, and perhaps of 
other reactive substances in gelatine, etc., in rapidly accelerating oxidation 
in solution, even when cold. Consequently, the practical method of reducing 
this loss to unimportance is to boil and distil with great epeed, using resistant 
glass fiasks. 

In order to avoid other sources of loss, the following must be observed : 
(1) The use of efi&cient condensation for the products of distillation, and of 
absorption in the usual oxidizers by proper dispersing traps. (2) The use of 
a sufficiently high acidity in distillation — ^in many cases with hydrochloric 
acid, with a previous caustic soda treatment where necessary — ^to decompose 
or disintegrate anything retaining sulphur dioxide. (3) The avoidance of 
barium loss by correct conditions of precipitation, acidification, etc. ; and 
(4) the filtration of the distillate. Volumetric iodine values are, of course, 
usually too high because of oxidation of other volatile compoimds, such as 
terpenes, and because of volatilization of iodine. By attention to these fun- 
damentals, and with a little practice, an accuracy within two or three parts per 
million on every 100 parts of sulphur dioxide present is definitely attainable. 
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Fortxmately, in very many instances where sulphites are concerned^ 
a sorting test is all that is necessary. By direct titration with iodine a maxi- 
mum apparent value can often be obtained, by which materials may be classed 
either as within the legal limit or satisfactory for the purpose in view. In this 
way distillation can usually be avoided for sugars, glucose, boiled sweets, 
fondant, canned and dry fniits, jams, and starch. It must be noted, however, 
that as a rule the “ combined *’ sulphite (aldehydic, ketonic, ester) must first 
be decomposed by a preliminary digestion with cold sodium hydroxide, 
followed by acidification and immediate direct titration. Ordinary glucose 
sjrrup, for example, may indicate less than half the real sulphite content 
without alkalization — ^although fuUy broken down by acid distillation — ^which 
suggests the extreme probability that these stable sulphite compounds, with 
sugar, starch, and perhaps cellulose, unoxidized even by iodine and heat 
resistant, are quite physiologically inert. In this connexion it is known 
that they no longer inhibit moulds. Our new regulations pay no regard 
whatever to the probable harmlessness of carbohydrate sulphites, for which 
many American States have made provision. Moreover, many people appear 
capable of tolerating large quantities of free sulphur dioxide without known 
injury, due to its normally rapid oxidation to harmless sulphate. Little 
provision appears to have been made for an original sulphur dioxide excess in 
certain foods and its inference. 


Colloid Elimination duriniS Bonechar Filtration in 
Cane Sugar Refineries.* 

By H S. PAINB and M. S. BADOLLBT, 

Carbohydrate Laboratory. United States Bureau of Chemistry. 

Regardless of the extent to which colloidal and colour proper- 
ties are associated in the same compounds, it is certain that these two 
properties play quite distinct r61es in the refining process. In spite of the 
degree of correlation which may exist between them, it does not seem feasible 
to attempt to measure one in terms of the other. The colloidal properties 
of non -sugar compounds are no doubt fully as objectionable as their colour 
properties in the operation of refining raw cane sugar. It is therefore desirable 
to measure these properties independently. Some of the data obtained in 
a colloid siirvey of a cane sugar refinery are presented in this article. It 
was necessary to test the liquors after definite intervals throughout the period 
of filtration, sweetening off and washing. One bonechar filter was set aside 
for tliis experiment and a careful record kept of all operations necessary to 
complete a bonechar filtration cycle. 

Measubements used in Investigation. 

The hydrogen-ion concentration was measured electrometrically by 
means of the quiohydrone electrode.* Ultrafiltration wag accomplished 
by means of standardized collodion membranes. The ultrafiltration residue 
was separated into two portions, one termed “ reversible ” and the other 
“ irreversible.” The former does not flocculate during ultrcifiltration, has a 
relatively low ash content, and redisperses readily when it is dried and added 

' Paper (here abridged) presented before the Sugar Division at the 72nd meeting of the American 
Chemical Society, Philadelphia, Pa., Sept., 1026. 

> See DAWB05, Sugar (1026), 28, 211. 262, 810, 860. 
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to water. The water-reversible portion is more highly hydrated than the 
irreversible fraction and corresponds more closely to the emnlsoid type of 
colloids. The dye test is based upon the principle of neutralization of the 
electric charge of colloid pspirticles by means of a dye of opposite charge.^ 
A cataphoresis apparatus was used ; this was devised by Mattson* and con- 
sisted essentially of a capillary tube with an electrode chamber attached 
at each end. Because of the electro-osmotic movement of an aqueous 
solution in a capillajy tube it is desirable, in order to ineasiure the true speed 
of the colloid particles, to focus the microscope at a point in the capillary 
at which the electro-osmotic movement of the liquid is nil. This point, 
as found by Mattson, is obtained by focussing at a distance of 0*293 x 
r (r = radius of capillary) below the upper wall of the capillary. When 
the electrically neutral point is reached the weight of dye used, divided by 
the weight of solids in the sample tested and multiplied by 100,000, is termed 
the dye value. The dye value increases with the colloid content. The 
assembly of an ultra-microscope and cataphoresis apparatus has been des- 
cribed in detail by the authors.* After a little practice a determination 
can be made in a few minutes. This is the most feasible method now available 
for making a rapid approximate quantitative determination of colloidal 
matter. 

Colloids Pbbsbnt in a Ftltbation Cycle. 

The complete bonechar filtration cycle during the period of our inves- 
tigation required 72 hours and 40 mins., the time allowed for washing being 
17 hours, which is long compared with the 4 to 7 hours allotted in some 
refineries. Some colloidal material and other non-sugar solids are removed 
from the bonechar by prolonged washing with hot water, and this is an 
advantage in preparing it for revivification. In practice the period of washing 
also depends somewhat on the immediate need for the filters and the bonechar. 

The colloid data obtained at significant intervals in a bonechar filtration 
cycle are shown in Table I. In previous colloid investigations made by the 
authors it has been found that water-reversible colloids are always present 
in sugar liquors and are considerably more difhcult to eliminate than those 
of irreversible type. Water-irreversible colloids are present in most sugar 
liquors, the percentage in raw cane sugar varying considerably with the 
manner of defecating and clarifying the cane juice. In these tests the clear 
Sweetland press liquor (filtered raw sugar melt) contained a considerable 
quantity of irreversible and reversible colloids, but upon passing through the 
bonechar filter the irreversible portion was completely removed, whereas the 
percentage of irreversible colloid was greater than that of the reversible 
fraction in the liquor entering the filter. Small quantities of reversible 
colloids passed through in the first portion of the char liquor and increased as 
the filtration continued. There is some evidence that as the liquors coming 
from the bonechar filter decreased in density with application of water 
pressure, the reversible colloids began to wash out of the bonechar, this being 
app^ently due to a change in adsorption equilibrium as the solids concen- 
tration of the liquor in conteict with the bonechar decreased. The evidence 
regarding release of a material proportion of reversible colloids from adsorp- 
tion by bonechar dur^ washing of the filter is not regarded as conclusive 
at this time. The subject is being further investigated by the authors. 

* Badoubt and Paisa, 1.8 1926, 28, 97-187. 

• KoUoidehem. Btihtfte, 1922, 14, 278 ; <?f. alao Baj>ollbt and Panra, loc. eit, 

» Badoilbt and Panra, loe. dt. 
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Tablb I. 

CoUoid Removal at SuccesHve Stages in a Bonechar Filtration Cycle, 

^APPEOXIMATB QUiNTITATIVB-^ 

Estulltzon op Colloids. 
Eeversibleby Irreversible by 
Ultraflltratlon. Ultraftltration. 


Sequence of stages in Bonechar 

Time 


(Per cent., based on total 

Filtration Cycle. 

Filling filter with bonechar and fil- 
tered raw sugar melt 

Settling bonechar (sample represents 
filtered raw sugar melt entering 

Hrs. Min. 

210 . . 

pH, 

Solids of Liquor.) 

bonechar filter) 

3*60 

7*18 

. . 0*046 . . 

0*057 

Char liquor (at end of 1 hr. run) .... 

(1.0) .. 

6*81 

. . 0*009 . . 

0*000 

Char liquor (at end of 11 hrs. run) . . 

(11-0) .. 

7*02 

. . 0*021 . . 

0*000 

Char liquor (at end of 31 hrs. run) . . 

(31-0) . . 

7*16 

. . — 

— 

Duration of fiow of char liquor 

Period from application of water 
pressure to fiow of sweet water 
testing 12° B4. (hot) ; sample 

33*40 . . 




taken about middle of period . . 

Period from fiow of sweet water 
testing 12° B4. (hot) to fiow of 
filtrate with polarization less than 
0*4° ; sample taken about 2 hrs. 

5*0 

7*12 

. . 0*036 . . 

0*000 

after beginning of period 

7*0 

6*70 

. . 0*019 . . 

0*000 

Washing bonechar filter 

17*0 

— 

— 

— 

Application of air pressure 

2*0 

— 

— 

— 

Pulling ** bonechar 

Total time 

2*0 

72*40 


* • • • 



Discussion or Data. 

From the data presented in Table I it is seen that the irreversible colloids 
were completely removed by the bonechar and were never present in the 
filtrate therefrom. When the bonechar was washed they remained completely 
adsorbed. Experiments which have been made on simultaneous adsorption 
of different types of colloids by carbon indicate that the quantity of irrever- 
sible colloids present may exert considerable influence^ on the adsorption 
of colloids of water-reversible type and vice versa. The data of Table I 
indicate that bonechar has a distinctly preferential adsorbing action on 
irreversible sugar-liquor colloids as compared with those which are reversible 
in water. It would appear, therefore, that the preferential adsorptive 
action of bonechar on irreversible colloids would considerably diminish its 
adsorptive capacity for reversible colloids, with the result that the latter would 
partially pass through the bonechar filter and would tend to be washed out 
of the bonechar by a change in adsorption equilibrium when the fiow of sugar 
liquor is stopped and water pressure is applied. 

SuBFAOE Tension and Colloids. 

In previous work* dealing with the two general types of colloids present 
in sugar liquors, the reversible type has been most extensively studied. 
Since the irreversible type of colloids is difficultly dispersible in water, the 
best way to study its properties is by an indirect method. Diluted black- 
strap molasses was ultrafiltered and the colloidal material recovered was 

^ Cf. FBBX7in>LiOH, KapiUarohemU, Second Edition (1922), p. 269 el eeq, for a discussion of the 
sdaoiptlon of capillary-active substances in mUture. 

» Cf, Pains, Badollbi and Ebanb, toe, cU, 
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separated into reversible and irreversible fractions. Surface tension measure- 
ments^ were made on the molasses before and after ultrafiltration and on the 
ultrafiltrate after addition of the reversible colloids which had been removed. 
The difierences in surface tension eare an approximate measure of the relative 
surface tension effects of the two tjrpes of colloids in the molasses. These 
data are shown in Table II. 

Table II. 

Surface Tension Effects of Reversible and Irreversible Colloids in Molasses. 

Surface Tension, 
Dynes, per cm. 


Diluted molasses 42*1 

Ultrafiltrate from diluted molasses 51*2 

Ultrafiltrate plim reversible colloids 45*2 

Difference in surface tension due to irreversible colloids . . 3*1 
Difference in surface tension due to reversible colloids . . 6*0 


It is the general rule that colloids which most greatly depress the surface 
tension of water against air also most greatly depress the interfacial tension 
of water against an adsorbing solid. In many cases such colloids are also 
most tenaciously adsorbed by the solid substance — ^in this case bonechar. 
Unfortunately, in this experiment, the peroMitagea of reversible and irrever- 
sible colloids in the molasses were not determined and no independent test 
relative to the presence of colloids in the ultrafiltrate was made. Conse- 
quently no conclusion can be drawn regarding the relative specific effects 
of reversible and irreversible colloids on surface tension and the data in 
Table II are presented merely as a matter of interest in indicating the approxi- 
mate net effects of these two types of colloids in molasses upon the surface 
tension. 

CoMPAKATiva Colloid Contents. 

The dye test, which gives a good approximation of the quantity of colloidal 
material present, showed about the same relations as to colloid removal as 
did ultrafiltration. Numerous tests were made on bonechar filtrates and 
were continued from the beginning of filtration to the end. Sweet waters 
ranging from about 15° Baum4 to a polarization of 0*3° were foimd to con- 
tain considerable quantities of colloids. The colloidal material present in the 
filtrate at densities corresponding to about 26° to 16° Baum4 was returned 
with the liquors to the vacuum pans and boiled into white sugar massecuites. 

The 85 rrup from the first massecuite was boiled into a second massecuite 
and this procedure was followed until four massecuites had been made by 
consecutive boiling. The syrup from the fourth massecuite was char- 
filtered and boiled into a fifth massecuite. 

The dye test was used for the purpose of making approximate compara- 
tive determinations of the colloid contents of liquors and sugars at various 
stages in the refining process. These data are presented in Table HI. The 
successive massecuites showed a progressive increase in concentration of 
colloids. The granulated sugar (which represented a mixture of the five 
massecuites) showed, however, a practically constant colloid content, this 
being due to elimination of colloids during centrifuging and washing. The 
lot of raw sugar represented by sample No. 419 was of poor refining quality. 
It was passing through the refinery for a period of several days, so that an 
imusual opportunity was afforded for observation of its behaviour. An 
interesting comparison may be made between the dye values of liquors 
obtained from this lot of raw sugar and the dye values of liquors derived 

^ By means of the du Nony tensiometer, using the reyteed teehnlQne recently annoimoed by 
DC NouT (pamphlets of the Oential SdentiflpCIompaiiy, (Sdcago) aadB^pgiia (Science, Oot 8rd4S£4). 
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from better grcules of raw stigar. In every test the liquors from this sugar 
gave a larger dye value than those from any of the other sugars and yet 
the dye value of the gramilated sugar was normaL The dye values for the 
affination syrups show that the wash-house of the reidnery receives the 
greatest quantity of colloidal material. Judging by the dye values, the 
ooUoidal material in raw sugars is decreased to the extent of 59 to 78 per 
cent, by washing. 

Tabzjb IIL 

ComparaHve Colloid Contents at Vatrioua Stages as 
indicaisd by Dye Test. 


Raw sugar scunple No 

Refining quality of raw sugar . . 

721 

Good 

429 

. . Very good 

.. 511 .. 

. . Medium . . 

419 . 
Poor . 

. 640 

. Good 

Raw sugar 

303 

, . 

263 

. . 380 . . 

483 . 

. 363 

Affined raw sugar melt 

..96 


67 

. . 96 . . 

177 . 

87 

Sweetland press liquor 

87 


58 

. . 87 . . 

96 . 

87 

Char liquor 

12 


9-6 

9-6 . . 

39 . 

14 

Massecuite No. 1 

12 


7*2 

12 . . 

58 . 

12 

,, No. 2 

19 


14*4 

. . 14 . . 

67 . 

19 

„ No. 3 

38 


24 

. . 39 . . 

67 . 

29 

„ No. 4 

68 


48 

. . 53 . . 

77 . 

39 

„ No. 6 

82 


— 

48 . . 

— , 

, — 

Syrup before bonechar treatment 

125 


96 

. . 77 . . 

193 . 

58 

,, after „ ,, 

77 


67 

..*48 .. 

125 . 

48 

Granulated sugar 

9 


8 

9 .. 

8 . 

. — 

Aifination syrup 

1640 


1394 

. . 1730 . . 

— . 

. 1346 

Washed raw sugar 

123 


62 

. . — 

— . 

82 

Sweet water passing to melter . . 

96 


67 


— . 

77 


The colloids which were present in the sweet water (15° to 2° Baum^, 
measured hot) passed to the raw sugar melter, while the sweet waters (vary- 
ing from 2° Baum4 to a polarization of 0*3°) were concentrated in the multiple 
effects and sent as evaporator syrup to the low-grade house of the refinery. 
In the latter the evaporator syrup, aifination syrup, etc., were boiled into 
remelt sugars. Two of these remelt sugars were returned to the raw sugar 
bin and were carried to the centrifugals, some of it finally reaching the bone- 
char again. It is seen that extensive re-circulation of colloids in the refinery 
anti return to the bonechar filters may result from the presence of colloids 
in sweet-water in substantial amount. From viscosity experiments with 
reversible colloids, it was found that this type of colloids increases viscosity 
considerably. This tends to decrease the rate of sucrose crystallization. 
There is reason to believe that, by adsorption on the faces of growing crystals, 
colloids may also decrease the rate of sucrose crystallization in a maimer 
distinct from the influence of increased viscosity. The inclusion of colloids 
in sucrose crystals, presumably to a great extent as the result of adsorption, 
has been investigated by Paine and Balch.^ 

The Bureau of Business Research of New York University has just announced 
the establishment of a Sugar Statistics Division, under the supervision of Dr. 
Joshua Bebnhabdt, who was sugar statistician for the U.S. Food Administration 
and Sugar Equedization Board during the War, and subsequently Chief of the 
Si^ar Division of the U.S. Tariff Commission. He has more recently been connected 
with Farr A Co., the General Sugar Estates, and the Cuban Dominican Sugar Corpora- 
tion. An inquiry made by the Bureau cunong 2,000 leading sugar concerns shows 
that a majority believe that an imbiassed and convenient summcury and interpretation 
of sugar statistics would be of great value in supplementing present data. 
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The Sugar and Glucose Trades of the 
United Kingdom. 

Third Census of Production Report, 1934^ 

The Third Censiis of Production in the United Kingdom, undertaken 
by the Board of Trade at ten-yearly intervals, was carried out in 1924. Owing 
to the war period, comparison had to be made with the year 1907, the last 
previous year when an investigation was made. The preliminary report 
relating to the sugar and glucose trades, as published in the Board of Trade 
Jotvmal, gives the adjoined particxilars. 

The following statement shows the quantity and value of products 
manufactured in Great Britain by firms furnishing Returns in the years 1907 
€uid 1924 on Schedules for the Sugar and Glucose Trades : — 

1924. 1907. 

Products. Quantity. Value. Quantity. Value. 

Cwts. £ Cwts. £ 

Sugar, refined or rendered by 
any process equal thereto : 

Over 98° polarization 17,671,000. . 40,219,000. . 8,794,000 7,266,000 

Not exceeding 98° pol’n... 2,114,000.. 4,236,000.. 2,606,000.. 1,739,000 


Total— Sugar 19,786,000.. 44,464,000.. 11,300,000.. 8.996,000 

Glucose : — 

SoUd 462,000.. 713,000.. 761,000.. 446,000 

Liquid 1,261,000.. 1,680,000.. 468,000.. 241,000 

Total— Glucose 1,713,000. . 2,393,000. . 1,229,000. . 687,000 


Holasses and invert sugar and all other sugar and extracts from 
sugar which cannot be completely tested by the polariscope : — 


Containing 70 per cent, 
and more of sweetening 


matter 

2,174,000.. 

3,943,000. . 2,199,000. . 

1,624,000 

Containing under 70 per 




cent, of sweetening mat- 
ter and more than 50 per 




cent 

1,202,000. . 

983,000.. 


Containing not more than 


1 


60 per cent, of sweeten- 
ing matter 

. 126,000.. 

/ 1,111,000. . 
62,000. . * 

303,000 

Total — ^Molasses, Invert 




sugar, etc 

3,602,000. . 

4,988,00 3,310,000 .. 

1,927,000 

Caramel ; — 




Solid 

Liquid 

2,000. , 
127,000. , 

8,000. . j .. 

273,000. . ( • 

40,000 

Total — Caramel .... 

129,000. , 

281,000.. 45,000* 

40,000 

Sugar, ground 

166,000. , 

381,000. . 276,000* 

273,000 

All other products 

— 

677,000.. — 

393,000 

Total value 


. 53,174,000.. — 

12,316,000 


In any comparison of the total value of the products of the industry 
in the years 1907 and 1924 it is necessary to take into account the substantial 

* In addition, 88,000 cwts. of caramel, valued at £84,000, and 12,000 cwts. o^ound sugar, valued 
at £12,000, were mumed on Schedules other than that for the sugar trade. When the Ketums in 
kindred trades have been summarieed, some additions will probably also require to be made in respect 
of the output of these products in the year 1924. c ^ 
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increase which has taken place in the rate of excise duty since the earlier 
year. In the year 1907 the duty charged on refined sugcu* exceeding 98° 
polarization was at the rate of 4s. 2d. per cwt. ; the corresponding duty 
in the year 1924 was at the rate of 26s. 8d. up to the 30th April, when the 
reduction to the present rate of lls. 8d. took effect. 

The total quantity of sugar refined in bond which was entered for home 
consumption in 1924 was 17,368,000 cwts.. and the exports in that year 
amounted to 1,447,000 cwts. In addition, 63,000 cwts. of British re^ed 
sugar were delivered from bonded warehouses in 1924, free of duty, for the 
use of the Navy and Army or for stores of merchant vessels. The aggregate 
quantity delivered from warehouses in the year was, therefore, 18,878,000 
cwts. The total quantity of refined sugar produced in the year was returned 
to the Census Office eis 19,785,000 cwts., an excess of 907,000 cwts. over 
the quantity delivered from warehouses, while the warehouse stocks in Great 
Britain were less at the end of 1924 than at the end of 1923 by 366,000 cwts. 
While absolute agreement between the two records would not be expected, 
the extent of the disagreement would be considerably diminished if the two 
returns were to relate to the same period of twelve months. The Returns 
furnished to the Census Office by some of the more important imdertakings 
in the industry cover a period earlier than the year ended 31st December, 
1924. In the twelve months ended 31st March, 1924, the Report of the 
Customs Department shows that 18,784,000 cwts. of sugar refined in bond 
were entered for home consumption, an excess of 1,416,000 cwts. over the 
corresponding figure for the calendar year 1924, 

In the following statement the production during thj year 1924 is 
compared with the exports and net imports in that year ; — 

Imports 
entered for 
Home 


Kind of Goods. 

Production. 

Exports. 

Consumption. 

cwts. 


cwts. 

cwts. 

Sugar refined ; — 

Exceeding 98° polarization 

17,671,000 

♦ 

.. 11,247,000 

Not exceeding 98° polarization 

2,114,000 

^ , ♦ 

. . 90,000 

Total — sugar 

19,786,000 

.. 1,447,000 

.. 11,337,000 

Molasses, Invert Sugar, etc. — 




Containing 70 per cent, and more of 




sweetening matter 

2,174,000 

* 

6,000 

Containing imder 70 per cent, and more 
than 50 per cent, of sweetening matter 
Containing not more than 50 per cent. 

1,202,000 

* 

. . 100,000 

of sweetening matter 

Imported free of duty for use in dis- 

126,000 

♦ 

37,000 

tilleries cmd for stock food 

— 

— 

. . 3,116,000 

Total — ^Molasses, invert sugar, etc. . . 

3,502,000 

.. 691,000 

. . 3,268,000 

Glucose : — 




Solid 

462,000 

1,000 

25,000 

Liquid 

1,251,000 

. . 37,000 

910,000 

Total — Glucose 

1,713,000 

. . 38,000 

936,000 

Caramel 

129,000 

. . 17,000 

• • mmmmmmrnm 


Not separately distinguished. 
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Of the refined sugar exported in 1924, a total of 1,008,000 cwts. was 
consigned to the Irish Free State. There were also consigned to the same 
destination 21,000 cwts. of molasses, 34,000 cwts. of glucose and 5000 cwts. 
of caramel. In any comparisons with the position in 1907 these shipments 
must be taken into account. 

In addition to the refined sugar imported, 2,558,000 cwts. of unrefined 
sugar, nearly half of which exceeded 97® polarization, was entered for home 
consumption in 1924, either for use by manufacturers or for direct consump- 
tion. 

Net output , — ^The net output of the factories covered by the foregoing 
statement was £19,923,000, this sum representing the amount by which the 
selling value of the products exceeded the cost of the materials used. The 
net output per head of persons employed was £1578 in 1924 and £506 in 1907, 
both amoimts being inclusive of duty. The output of refined sugar in 1924 
was greater than in 1907 by 75 per cent., and that of glucose by nearly 40 
per cent. On the other hand, as shown below, the number of persons em- 
ployed increased by 94 per cent, and the horse-power of engines installed by 
160 per cent., apart from any increase in the electrical power purchased. 
Even if this be neglected and it be assumed that all the power available in 
1907 was fully utilized and only 72 per cent, in 1924, the increase in effective 
horse-power was about 87 per cent. 

Persons employed , — ^The average number of j)ersons employed m the 
industry during the year 1924 was 12,626, of which 11,356 consisted of 
operative staff and 1270 of management, technical and clerical staff. In 
the year 1907 a total average number of 6501 was returned, 5836 being 
wage earners and 665 salaried staff. Distributed according to age and sex, 
the numbers in the two years are as follows ; — 


1924. 1907 

Ages. Males. Females. Total. Males. Females. Total. 

Under 18 years 395 .. 322 . . 717 . . 485 . . 35 . . 520 

Over 18 years 10,684 .. 1,225 ..11,909 .. 5,798 ..183 .. 5,981 


Total 11,079 . . 1,547 . . 12,626 . . 6,283 . . 218 . . 6,501 


Amino Acids and Related Compounds in Sugar 

Products. 

By J. ▲. AMBLXR, 

Carbohydrate Laboratory. Bureau of Chemistry, U.S. Department of Agriculture. 


I.— A SIMPLE COLORIMETRIC TEST FOR AMINO ACIDS. 

It is well known that amino acids are present in the juices from sugar 
cane and beets and in raw sugar. During the processes of manufacturing 
white sugar, they are eliminated (1) by precipitation or adsorption before the 
ciystallization of the sugar, and (2) by fractionation whereby they accumulate 
in afiSnation, “ green *’ and wash liquors and finally in the molasses. Many 
abnormalities encountered in working the different runs of juice, as well as 
some abnormal properties of the final products, have been attributed to the 
presence of amino acids in the various stages of the processes. Among such 
abnormalities may be mentioned the foaming of massecuites in the hot 
room (froth fermentation), deterioration and discoloration of sugar during 
storage, low caramelization temperatures of certain white sugars, and the 
formation of gas causing the so-called * Wells ” in molasses containers. The 
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ordinary tests for amino acids are not applicable because of the very small 
quantities in which they are present in large masses of material. A very 
sensitive and characteristic test for them as a class of compounds would, there- 
fore, be of service in studying and controlling them in the processes of sugar 
manufacture. 

In 1910, Ruhkmann^ used triketohydrindenhydrate, which has been 
given the trade name of “ Ninhydrin,” as a delicate reagent for amino acids 
and related compounds containing a free amino group in the a position to 
a carboxyl group. From this reaction Abdbrhalden and Schmidt* developed 
a general method which became known as the Abderhalden test for amino 
acids. This method, however, soon proved unreliable and was discredited. 

In 1922, Riffabt* reinvestigated the reaction thoroughly and succeeded 
in finding the conditions under which accurate results may be obtained colori* 
metrically in dilute solutions, the maximum limit of dilution being 1 : 340,000. 
He also studied the action of Ninhydrin on a large group of substances which 
might interfere with the reaction, and showed that the reaction was specific 
for amino acids and related substances when working with very dilute aqueous 
solutions. His method has now been found applicable to the determination 
of amino acids in sugar, and, furthermore, for this type of work, a much 
simpler technique may safely be used. 

The Simplified Method. 

Solutions , — Prepare a master standard solution of aspartic acid by weigh- 
ing accurately 0*4749 grm. dry pure aspartic acid, dissolving it in distilled 
water, and diluting to a final volume of 600 c.c. This master solution contains 
100 mgrm. of nitrogen per litre ; from it make the individual standard solutions 
by diluting 5, 10, 15, 20, and 25 c.c. to 100 c.c. with distilled water, forming 
solutions which contain 5, 10, 15, 20 and 25 mgrms. of nitrogen per litre. 
Preserve theSe standard solutions, and the master solution also, by covering 
their surfaces with toluene and keeping them in the refrigerator. Use a 
mixture of phosphates as a buffer : prepare two solutions of phosphates : — 
For solution A, dissolve 9*078 grms. of primary potassium phosphate (KH1PO4) 
in one litre of distilled water ; for solution B, dissolve 1 1*876 grms. of secondary 
sodium phosphate dt-hydrate (N€itHP04*2Ht0)* in a litre of water. Keep 
these solutions in stoppered flasks. Make the buffer solution itself by ndixing 
two parts of A with three parts of B immediately before using, producing a 
solution having a pH of 6*976. Make a 1 per cent, solution of Ninhydrin 
just before using. (It may be purchased in vials containing 0*1 grms., and 
the solution is readily made by dissolving the contents of a vial in 10 c.c. of 
water. Care should be exercised in handling the solid or the solution, as it 
stains the skin blue.) PrepcuTe also an approximately 50"^ Brix solution of 
pure granulated sugar. 

Procedure , — ^If the matericd to be tested is solid, prepare a solution of 
about 60° Brix strength, iwid, if necessary, dilute it with the pure sugar 
solution to such an extent that there is present not more than 25 mgrms. of 
nitrogen as amino acids per litre. Because of the depth *of the colour pro- 
duced, it is practically impossible to make the final comparisons if solutions 
containing a greater concentration of nitrogen are used. If the material 
is a solution or a syrup, it may be used €is it is, or it may be diluted as necessary 
with the pure sugar solution. It may be necessary to make a preliminary test 

J, Ohem, Soc., 1010, 07 , 2025. * Z. phytM, Chem,^ 1018, 85, 148. 

* MkiSmn, Z., 1022, 131, 78. 

« W. M4K8FIELD Clabk, ** The Det^minatlon ot Hydrogen loni,*’ Sieeond Bdltlon. (WlUinmi A 
WUldni Co., Baltimore, Md.) p. 100. 
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to indicate the degree of dilution needed. In general, solutions of high 
purity products may be used undiluted ; all others require dilution, the extent 
of which depends roughly on the purity of the material* Bl6U)kstrap and 
refiner’s syrup must be diluted to about 120 volumes. 

In as many tubes as there are standard and unknown solutions, take 
1 c.c. of each of the standard solutions of aspartic acid^ and of the unknown 
solutions. Add to each tube containing the standard solutions 1 c.c. of the 
pure sugar solution, and to each of the unknowns 1 c.c. of distilled water. 
Mix the two phosphate solutions to form the bufier and add 2 c.c. to each test 
tube. Finally, add 1 c.c. of the freshly prepared 1 per cent. Ninhydrin solu- 
tion and mix the resulting solutions well by shaking the tubes. 

Place the tubes all together in a wire basket and heat them in a vigorously 
boiling water bath for one-half hour, at the end of which time the 6 mgrms. 
standard should have developed a decided blue-violet colour. In making this 
observation, remove the basket and all the tubes from the water-bath, in order 
that all the tubes may have exactly the same amount of heating. Uniformity 
in this detail is absolutely essential, as shown by Kiffabt, and the standards 
with which a set of determinations is to be compared must be developed with 
the determinations in every case. 

Allow the tubes to cool for one half hour after removing them from the 
water-bath, transfer the contents to meeisuring cylinders of colourless glass 
graduated in equal divisions, dilute to 100 c.c. with cold water and compare 
the unknown solutions with the standards colorimetrically. The percentage 
of nitrogen as amino acids can then be calculated directly. 

Discussion. 

Riffabt* demonstrated that the inherent troubles with the Abderhalden 
method were attributable to variations in the pH of the solutions and in the 
heating of the reaction mixtures. He showed that the reaction must be 
carried on in a solution whose pH is practically 7, the neutral point. Accor- 
dmgly, he employed a very elaborate means of neutralization of the solution, 
after which the neutrality was maintained by means of the buffer solution. 
In the neutralization of the solutions, extreme care is not necessary when 
working with normal sugw products, because the pH of the solutions is 
already relatively near the neutral point, and any slight variation from it is 
rectified by the buffer solution. Of course, if a hquor has fermented badly 
so that the pH has dropped excessively, or if a large amoimt of a very weak 
organic acid has been produced, causing a high total acidity without a great 
lowering of the pH, the solution should be neutralized before the test is made, 
as, under such abnormal conditions, the amount of buffer used might not be 
sufficient to restore and maintain neutrality during the reaction. A similar 
consideration shows that it is also unnecessary to use neutral water in making 
the solutions, but that ordinary distilled water will answer the purpose. A 
further argument against the elaborate neutralization when working with 
sugar and sugsu products is the fact that in all oases except when testing 
high purity products, it is neoessaiy to dilute the sample with the pure 
sugar solution, which results in lowering the concentrations of free acid or 
alkali present to such an extent that the buffer solution itself is generally 
strong enough to neutralise the solution. 

Two solutions of ae^artic acid were prepared, each of which contained 
10 mgrms. of nitrogen per litre. One solution was exactly neutralized 

** la withdrawing the idtition with a pipette, be oareful that no toluene ie withdrawn with the 
eolation. • Xoe. ett. 
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according to Riffart’s directions ; the other solution was not neutralized ; 
both were then tested by the method given above. The colours of both 
solutions were identical and corresponded to the standard containing 10 
mgrms. of nitrogen per litre. Riffart overcame the error caused by non- 
uniform heating by developing the colour in the standards simultaneously 
with that of the solutions to be analysed* a new set of standards being used 
with each set of determinations. His technique is so simple that no modih- 
cation is needed for sugar analyses. 

The colour produced by the Ninhydrin reaction with amino acids is 
blue -violet, while that produced with carbohydrates is yellow. Riffart 
points this fact out as a source of error in his method when analysing solutions 
containing sugar, as the yellow colour of the sugar reaction changes the hue 
and darkens the shade of the amino acid reaction, making it difficult to 
match the final colours, and causing a large positive error in the value 
determined. This objection is overcome by introducing sugar into the stan- 
dard solutions, so that the hue and shade produced in them correspond in 
quality or ** tone ” to those of the unknown sugar solutions. There is no need 
to attempt to adjust accurately the concentrations of sugar between the 
standards and the other solutions, since the yellow colour does not vary 
appreciably in depth with changes in the concentration of sugar. A solution 
of glutaminic acid containing 20 mgrms. of nitrogen per litre was prepared 
and tested in the presence of sugar. 

N taken N found Error* 

mg. mg. Per cent. 

0-020 0*018 —10 

0*010 .... (J*009 .... —10 

The magnitude of the error is not too great for the purpose under con- 
sideration. If greater accuracy is desired, the exact neutralization described 
by Riffart may be resorted to, but for ordinary sugar work the shorter 
method is acciuate enough. The presence of relatively huge amounts of 
dextrose does not interfere with the accuracy of the method. Two 60 c.c. 
portions of the master solution of aspartic acid (containing 5 mgrms. of nitro- 
gen) were taken, to each was added 1 grm. of dextrose. One of these was made 
alkaline by diluting it to 100 c.c. with a 0*05 molar solution of sodium carbon- 
ate (pH about 11) ; the other was diluted to 100 c.c. with the neutral buffer 
solution used in the analysis. In order to facilitate the establishment of 
equilibrium between the dextrose, the amino acid and their reaction products 
at low temperature,^ the solutions were allowed to stand at 40°C. for 42 hours. 
After cooling, 2 c.c. of each solution were diluted to 6 c.c. with the 60® Brix 
sugar solution. This gave solutions which contained 0*02 mgrms. of nitrogen 
and 4 mgrms. of dextrose per c.c. 

K taken N found 

mg. mg. 

Alkaline solution 0*02 . . 0*02 

Neutral solution 0*02 . . 0* 

{To he continuedtj 

The imports of sugar into Switzerland during the first six months of the 1926-27 
campaign cunounted to 64,416 metric tons, as compared with 66,123 tons in 1926. 
The amount coming from Czeoho-slovakia weus very much less, due to high transport 
charges on the sugar, and German and Belgian sugar figured in consequence for much 
larger amounts. Incidentally, an import of 45 tons of English sugar fumishea the 
first instance where England h€ts figu^ in the Swiss sugar imports.^ 

* RirrABT reports an error of +6 percent, in determining glutaminic aoidjsftth standiurdSKade 
with aspartic acid, without sugar. 

Report of Bbuhkbb and Bobbr, Schaffhausen. 
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The Microbiology of Cellulose, Hemicelluloses, Pectin, and Gums. A. O. Thaysen 
and H, J. Bunker. (Humphrey Milford, Oxford University Press, Lon- 
don.) 1927. Price : 26s. net. 

Cellulose decomposition by the agency of micro-organisms is a subject in which 
considerable interest has been shown within recent years. In our industry it opens 
up the possibility of the profitable utilization of surplus bagasse for the production, 
for example, of a preparation having properties similar to those possessed by farm- 
yard manure, and also the possibility of the production of ethyl or ether alcohol 
by a process of direct fermentation. This book presents a well-compiled survey 
of our present knowledge of the micro-biology of cellulose and the other polysacche^- 
rides. It is divided into four parts : (1) Cellulose, hemicelluloses, pectin and gums ; 

(2) types of micro-organisms associated with the decomposition of cellulose, etc. ; 

(3) microbiological decomposition processes of cellulose, etc. ; €uid (4) industrial 
applications. Perusal of its chapters impresses one with the great mass of 
literature on the subject that has now accumulated, indicating the desirability 
for a book such as tHs. There is a brief outline, rather too brief a one it 
seems, on the work done by various investigators on the micro -biological decom- 
position of celluloses in the manure heap, and on that carried out at Kothamsted 
by Hutchinson and Richabds on the preparation of artificial farmyard manure. 
Turning to the other development of great potential interest, viz., the production 
of power alcohol by the direct fermentation of vegetable matter, it is shown that under 
certain conditions at least one type of hemicellulose, as well as pure cellulose, may 
be converted into ethyl alcohol. But how far lignified cellulose (which of course 
constitutes by far the largest part, if not all, of the readily accessible vegetable 
waste materials) can be similarly converted has not yet been established. 

The Chemists’ Year Book. 1927. Edited by F. W. Atack, M.Sc., D.Rc., F.I.C. 
(Sherratt & Hughes, Manchester.) 1927. Price: 2l8.net. 

In this the 12th edition of Atack’s “ Year Book,*’ some further revision, elim- 
ination and extension of matter has been effected. As we have remarked when 
reviewing previous editions, it is a very valuable general reference work for the 
chemist, containing as it does an immense amount of carefully sifted information 
in a readily accessible form. Data on physico-chemical constants, on general proper- 
ties of inorgimic and organic compounds, qualitative analysis (dry-way test, solution 
analysis, etc.) the preparation of reagents ; volumetric analysis ; gas analysis ; 
methods of analysis us^ in various industries ; chemical invention and the law of 
patents ; conversion tables, tables of solubility, hydrometric tables, mathematical 
constants, 6-figure logarithms, etc., etc., are here to be found in condensed form. 
Regarding the section on “ Carbohydrates ” we repeat our remarks of last year 
to the effect that this is a disappointing section, as it does not outline methods used 
m the technical and commercial analysis of cane and beet sugar products, and it 
seems urgently to require revision. Notwithstanding this, it can very fairly be said 
that the book should be at hand in every laboratory. 

The Determination of Sulphur Dioxide in Foods. G. W.'Monier-Williams. Reports 
on Public Health and Medical Subjects, No. 43. (H.M. Stationery Office, 

London.) 1927. Price : Is. 3d. 

Dr. MoNlB&^WxLiJAllS is in cheurge of the Chemical Laboratory of the Ministry 
of Health. In connexion with the Public Health (Preservatives, etc., in Food) 
Regulations he has undertaken to review the literature on the determination of 
sulphur dioxide, and finally has suggested a general method. He has prepared 
this Report, not with the view to imposing any special methods of analysis under 
the RegukkliotiB, but rather for the puipose of providing information which may be 
useful and timely to analysts concerned with the examination of foods. His report 
indeed forms a very thorough monograph on the subject, containing carefully 
compiled data on the many methods that have been proposed for the testing and 
determination of SOg. It is certain to be welcomed by sugar factory and refinery 
c&emists, and is dealt with elsewhere in this Journal. 
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SaOH8-IJB-DoOTE V8m THB ElBUOEB MeTHOD FOB DETEBMINIKG SUOAB IN THE BeET. 

Arm. Le Docte. Note commimicated to this JoumoA (abridged). 

This co mmun ication is supplementcuy to the article already published, > in which 
it was explained why inaccurate results are given by the Kruger method, and it 
is written in reply to a correspondent who had drawn attention to the comparative 
experiments carried out by Hebzfeld on the S.L.D. and Kruger methods,^ the two 
being shewn there to give practically the same result (as the average of 
33 analyses). It was stated in the previous article that Kruger’s method is subject 
to a fundamental source of error, arising from the addition 
of 78 c.c. to 26 grms. of rasped beet, this being wrong from 
two points of view : (1) there is too high a proportion of 
liquid per 26 grms. of beet (i.e., 78 c.c. instead of 77 c.c.) ; 
and (2) there is too small a volume per 26 grms. of pulp, 
i.e., 100 c.c. in pierce of 200 c.c. It is, however, evident 
that when making a few comparative analyses the other 
defects of the Kruger method may be avoided by working 
with special care and by giving the necessary time. But 
this cannot be done in the case of routine anal 3 ^es which have 
to be carried out rapidly and in great number, by operators 
who often are not trained chemists, and even may be only 
assistants who execute mechanically the teusks entrusted to 
them. It is therefore of the very greatest importance that 
the various operations should require only the least possible 
attention and care on the part of assistants, so that even some negligence by them 
may not have any appreciable consequence. But even if when carrying out a few 
comparative determinations between two processes the final result should be the 
same, that does not at all prove that one process should be recommended quite as 
as well as the other, because actually one may be irreproachable and the other bad 
in every respect. Thus for example, suppose there are the following errors in the 
case of the latter : (1) an inexact weighing either due to a bad balance or to a faulty 
normal weight, this giving say 0*1 per cent, too much sugar ; (2) a piece of root 
inexactly sampled, also giving 0*1 per cent, too much ; (3) a pipette measuring a 
volume of liquid 0*1 per cent, too little ; and (4) an insufficient mixture, also giving 
0*1 per cent, too little. Hence one will have four errors in these operations, of 
which two are plus and two are minus, these compensating one another exactly, 
yet the final result will be identical with that given by the first method, obtained by 
operations executed with absolute exactness. In order that a process shall be 
beyond criticism, giving irreproachable results in all circumstances, it is necessary 
that at all stages operations can be made without error, identical directions being 
always followed. But this is just what is not so with the Kruger method, the 
several different methods of operating which are all to be rejected ; and on the 
contreuy it is just the ccMe with the Sachs-Le-Docte method, all the details of which 
have b^n minutely studied. It is for this reason that the S.L.D. process alwa 3 r 8 
gives such exact and constant results with the maximum of rapidity and the mini* 
mum of attention on the part of the operator. In Germany, methods of determining 
sugar in the beet by hot alcoholic digestion and by cold alcoholic diffusion, both 
giving low results, were long conserved in use, and similarly the Kruger method is 
favoured by the managers of sugar factories in Germany. Lastly, it is not possible 
to find the same results with the Krtiger and the S.L.D. methods, so long as in the 
latter 78 c.c. of liquid are added to 26 grms. of pulp, which in the case of a beet 
having 16 per cent, of sugar means a difference of 0*16 per cent. If this difference is 
not acknowledged, it is irrefutable proof that the comparative determinations between 
the two methods have not been carried out exactly and seriously. In Herzfeld’s 
determinations it is not certain that all the directions of the S.L.D. method were 
rigorooriy followed. 

^ This Review is copyright, and no part of It mav be reproduced witliont permission.— 
Editor. I.&J. 1927, 214. 

« Zeietsft. r«r. dsid. MueterM., 99. 627 ; see €. A. BaowxB, **Handbook Srgar Analysis 
pagM 244^5. « Bee afso 1027, 109. 
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** Stebam-Linb ” Labobatoby Filteb. Fr<m parHoulars commupiccUed to this 
Jowmal by the Stream-Line Filter Co,, Ltd,, London, 

Some details of the “ Stream-Line ** filter, invent^ by Dr. H. S. Helb-Shaw, 
and also some information regarding further developments^ have alreeuly been 
given. A description has also been given of experiments ccunied out by C. F. Abm- 
STBONQ in Guatemala in 1925 on the filtration of defecated juice using the same appa- 
ratus, results having been obtained in thi? direction on the large scale which would 
have been impossible in the ordinary way. It is of interest to chemists in our in- 
dustry to note that a laboratory apparatus has now been put on the market, which 
should prove to be a very handy and rapid means of demonstrating the principle 
of edge -filtration, and should enable factory and refinery chemists to carry out useful 
experimental work on the removal of panicles in coarse dispersion, and to some 
extent substances in colloidal solution. It consists of two parts, a spigot on which 
is placed a number of paper rings (of standard size, so that the results obtained 



can be translated to a larger scale apparatus by simply multiplying their number), 
and the suction unit, which is screwed to the spigot, compressing the rings to any 
desired degree. As is shown in the illustration, the filter is immersed in a beaker 
containing the liquid to be filtered, attached to the filter fiask and vacuum pump, 
then the full vacuum turned on at once. The filtering beaker is kept filled up, and 
when all the liquid has been poured in, the whole amoimt is caused to pcuss through 
the filter by tilting the beaker and turning the filter back and forward, wash-water 
if desired being employed at the final stage to clean the filter; the solid is detached 
from the filter-flask by a puff of air blown by means of a bicycle pump down the 
suction tube, when the residue drops off cmd the filter is ready for further use. When 
it is desired to change over from filtering one aqueous liquid to another, the filter 
can be simply attached to the tap, leaving water to run backwards through it, which 
cleans and washes it very thoroughly. This laboratory- ** Stream-line ** apparatus 
may be used for operations for which Buchner funnels are employed ; for filtrations 
which are difficult owing to the fineness of the precipitate ; or for filtrations dealing 
with a large bulk of liquid with only a trace of suspended matter. It is a filter which 
merits inclusion in any properly equipped laboratory for a number of useful appli- 
cations in everyday work. 

CLABIEYlKa SXAUCOEI OOKVEBSION LiQUOBS ZK THE MaKUFACTUBE 07 COBN SyBUF 

AND CoBN Sttoab. M. S. BadoUet and H. S. Paine. Paper presmted to the 

Division of Sugar Chemistry, American Chemical Society, Richmond, Va,, 

April, 1927. 

An improved procedure for clarifying starch conversion liquors in the manu- 
facture of com syrup and com sugar has been devised^. Whereas the colloidal mater- 
ial jp most sugar liquors, in common with most colloidal suspensions in water, bears 


> IJS.J., 1928, 828 ; 1925, 162, 218, 880 and 883. 

* 
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a negative electric charge, the colloid particles present in starch liquors converted 
by acid bear positive electric charges, probably as a result of the unusually high 
hydrogen ion concentration of such liquors. These liquors may, therefore, be clarified 
by mutual colloid fiocculation by the addition of colloidal material bearing an 
opposite electric charge in this medium. The starch cpnversion liquors before being 
neutralized with sodium carbonate may be treated with an aqueous suspension of 
such materials as certain colloidal clays and earths or other colloids which carry a 
negative charge when present in such liquors. For example, such substances as 
bentonite, colloidal aluminates, colloidal alkaline compoimds of iron, silicates of 
alumina, etc., in aqueous suspension produce an excellent fiocculation and elimina- 
tion of colloids. Also, such substances as bauxite or pure aluminium oxide, when 
dispersed in alkaline solution, cause greater fiocculation than the customary neutra- 
lization with sodium carbonate. The material fiocculated by these reagents should 
be removed by filtration or sedimentation before the liquor is subsequently neutra- 
lized with sodium ceubonate. In the use of colloidal clarifying reagents bearing a 
negative electric charge, it is best to continue addition of the reagent until the 
iso-electric point of the conversion liquor is reached. This may be determined 
by ultramicroscopic cataphoresis measurements.^ The quantities of reagent re- 
quired to cause increased fiocculation of colloidal material, as compared with that 
produced by sodium carbonate, are very small. A bentonite clarification as compared 
with a sodium carbonate clarification gives as high as a 258 per cent, increase in 
colloid elimination. Other clarifi 3 n[ng agents which bear negative electric charges 
in acid conversion liquor cause an increase in colloid elimination. Improved clari- 
fication of conversion liquor makes possible the production of com sugar crystals of 
increased size and facilitates centrifugal work. 

Adsorption of Raw Cane Sugar Coixoids by Boneghar. H. S. Paine and 
M. S. BadoUet. Paper presented to the Division of Sugar Chemistry ^ Ameri^ 
can Chemical Society, Richmond, Va., April, 1927. 

A recent investigation by the authors of bonechar filtration of sugar-liquors 
in a raw cane sugar refinery indicated that used bonechar has preferential adsorp- 
tion a.fi8nity toward the water-irreversible type of raw sugar colloids as compared 
with those of water-reversible character, although in all cases both types of colloids 
are adsorbed. This work has been rechecked by laboratory experiments, using 
sug€u-free colloidal material separated from raw sugar by ultra-filtration. These 
tests were made on a variety of tyx>es of bonechar and gave results which indicated 
that new bonechar (not previously used for a sugar -liquor filtration) has preferential 
adsorption €dfinity for reversible colloids. When new bonechar is placed in process 
and re-used several times, it apparently loses its property of preferential adsorption 
of reversible colloids and adsorbs irreversible colloids to a greater extent than those 
of reversible type. This is probably due to a change in the specific ewisorption charac- 
ter of the surface of the bonechar particles. Since reversible colloids are eliminated 
to only a negligible extent by lime defecation in raw sugar manufacture and depend- 
ence must be placed upon carbon to remove this type of colloids, it is desirable that 
bonechar be revivified under conditions which will maintain its adsorption affinity for 
reversible colloids at approximately the level of new (unused) bonechar. This phase 
of the subject is being investigated further by the authors. It has been observed 
that colloidal material * 'leaches out” of the bonechar as soon as the density of the 
sugar liquor drops during the “ sweetening-off *’ process. This is apparently due to 
a change in adsorption equilibrium. In view of its colloid content, it is suggested 
that bonechar sweet-water be handled as a separate unit instead of returning to 
the washed raw sugar melter or boiling into remelt sugars which are returned to 
the raw sugar bin to be washed together with the raw sugar. This can be accom- 
plished by evaporating the bonechar sweet-water to syrup and miving with other 
liquors of higher colloid content than raw sugar melt which are filtered through 
either medium or low grade bonechars. In this manner the adsorption activity 
of the bonechar used for high grcde sugar liquors will be maintained at a higher 
level for a longer time. 


1 See 1926, 25, et seq. 
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Ash DsTEEMiKATioir in Suqabs ElbotbxoaziLt, and thb SPBomo Conduotanos 
07 THBiB Solutions. F. W. Zerban: and L. Sattlcr. FacU about Sugar, 
1926, 21, No. 49, 1158, 1162-1166, 

A conductivity cell was constructed similar to that of T^dt^, and based directly 
on the specifications given by Lange in 1910*. It has a water-jacket fused on, in 
order to enable the operator to work at 20^ C. Its constant was found to be i^proxi- 
mately 0*15 reciprocal centimetre. The measuring equipment employed consisted 
of a microphone hummer operated by 4 dry cells, a students* Kohlrausch slide-wire 
bridge, a resistance box with a toted of 9,999 ohms, variable in steps of one ohm, 
and a tunable telephone receiver. Duplicate determinations of resistance, using 
different bridge settings with the extension coils switched in, checked within 0*1 to 
0*2 per cent. Three different settings were made and the average result was 
used. Two other **set-ups** for measuring specific conductance were used for compari- 
son of results. One of these consisted of a dial type Wheatstone bridge and an 
alternating current galvanometer, this giving results in very close agreement with 
the standard set. The other comprised a portable conductivity indicator with 
an alternating current galvanometer incorporated in it. This had a slide-wire 
with its scale directly calibrated to indicate the ratio between the two bridge arms, 
with comparison resistance coils of 1, 10, 100, 1,000, and 10,000 ohms. This equip- 
ment gave in some oases somewhat wider variations, evidently because the settings 
could not always be made near the centre of the bridge. Both equipments were used 
directly on a lighting circuit of 1 10 volts 60 cycles. Altogether 221 samples of Cuban, 
Philippine, Dominican, and British West Indian sugars were examined by the elec- 
trical and gravimetric methods, the conductance being measured on solutions 
containing 5 grms. in 100 c.c., using a cell similar to Lange's*, while the ash was 
determmed also in water-soluble portions by the usual sulphate method, deducting 
10 per cent, from the result. It was foimd that fchere are considerable variations 
in the ratio of ash to conductance (ratio C), not only for individual plantations, 
but also in the averages for different countries or provinces of a country. Neverthe- 
less in 84 per cent, of all the samples examined the difference between the ash found 
and that ccdoulated from the average ratio for bach geographical division is within 
0*02 per cent, on sugar, and in 93 per cent, of all samples within 0*03 per cent. But 
in some there are discrepancies as much as 0*04 to 1*0 per cent. ; and conductimetrio 
titrations have shown these to be due to differences in the composition of the salts 
contained in riie sugeurs, particularly to differences in the proportion between inor- 
ganic and organic anions. 

Data of the La Caklota Centbal P.I. fob 1926-27.* H. Gifford Slower. Com- 
municated to this Journal by the La Carlota Sugar Central, Neqroa Occ,, 
PJ,, dated May 6th, 1927. 

Commencement of crop, November 3rd, 1926 ; termination, April 7th, 1927 ; 
possible working days, 133 ; days of 24 hours, 126 ; days of 24 hours worked, 123 ; 
average of hours worked per working day, 22 ; average of hovirs worked per day of 
24 hours, 23 ; time lost due factory, 34 ; time lost due to want of cane, 38 ; based 
capacity of mills, tons, 3000 ; average milled per working day, tons, 3480 ; average 
milled per day of 24 hours, tons, 3673 ; average milled per 24 hours worked, tons, 
3763 ; sacks of 126*8 lbs. produced : average per woi^ing day, 7410 ; Sacks of 
126*8 lbs. produced : Average per day of 24 hours, 7822 ,* sacks of 126*8 lbs. pro- 
duced : Average per 24 hensrs worked, 8012 ; total sugar manufactured, sacks of 
67*5 kilos net, 986,527 ; total sugar manufactured, tons, 56,667 ; toted cane 
milled, tons, 462,840 ; average purity of crueller juice, 86*07 ; fibre in cane, 
average, 10*37 ; tons of cane per ton M sugar, 8*17 ; total number of cars loaded, 
111,865; averaige weight per car, 4*14; acres cropped, 26,914; average tons of 
cane per acre, 17*20 ; hectares cropped, 10,892 ; average tons of oane per hectare, 
42*49 ; average eBtraotion in mills, 94*66. These figures therefore form a record for 
the PhilippizM both in quantity and rate of milling. 

^ 19^, See abo I.SJ., 1926, 671 ; 1926, 186, 864, 440, 560. “ I.SJ., 1910, 423. 

* Zoo, eiL 

^ See also ISJ,, 1926, 441, and pievioas yearly Oarlota Beports. 
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pBODuonoN OT Fat by a PsKioHiLiUM IK* Sucrose Solution. Harold Haydeo 
Barber. J.8.0J., 1927, 46, No. 20, 200T. Each culture flask containing 500 c.c. 
of medium (consisting of a 5 per cent, of sucrose plus various inorganic nutrient 
salts) gave an average yield of 3-4 grms. of dry residue^ which contained about 14 per 
cent, of fat.i The PemcUUvm was isolated from various moulds found growing on 
a starch mixture from Ickoe-finishing works. It produced vivid red-coloured colonies 
on starch paste, and turned sucrose solution red. — ^Ensilaob of Sugar Beet Tops. 
H. E. Woodman and A. Amos. Journal of Agricultural Science, 1926, 16, Pt. 3, 406. 
Tables are given showing the composition of beet tops both before and after ensiling, 
and that of sugar beet tops in comparison with wheat chaff and with a silage made 
from a mixture of beet tops and wheat chaff. It is doubtful whether the ensiling of 
sugar beet tops would be a paying process owing to : (1) the difficulty and expense of 
carting the tops, and transferring them into a tower silo ; and (2) the fact that at the 
season of cutting the tops the silo is frequently full, and the contents are ready for 
being fed to stock. The most economical method of utilizing the tops is to allow 
sheep or cows to eat them directly off the land, or in the case of large areas, where it 
may not be possible for the whole of the tops to be consumed before decomposition 
commences, to plough them in as manure. — ^Tinlbss Cans (for Fruits, Syrups, 
ETC.). E. F. Kohman and N. H. Sanborn. Industrial and Engineering Chemistry, 
1927, 19, 514. It was not proven that tin intensifles the corrosion of iron in certain 
canned goods because of the electric couple set up between them, the nett conclusion 
of the investigation being that tinned cans are more serviceable than tmless from the 
commercial standpoint. Lacquers may be developed which for certciin products 
will make the use of tin unnecessary. — ^Determination of Phosphates in Jihce. 
H. B. Springer and J. G. Davies. Journal of the Society of Chemical Industry, 1927, 
46, No. 14, 143-144T. Uranium acetate method (as us^ by Walker*) gives too 
low results, but more reliable figures are given by the Pemberton-Neumann molybdate 
process,* even in the presence of silicates in concentrations such as may occur in 
raw juice. — ^Nipa Palm Preservation. J. H. Dennett. Malay Agric, J,, 1912, 12, 
375*383, through J.S.CJ., 1927, 46, 15, 263. Figures for yields per month for 20 
months, and the effect of tapping on the fruiting of the palms, are given. Addition 
of sulphiuic acid, so as to produce a concentration of about 0*25N, caused inversion 
of all the sugar in about 20 hours, but c^ter that the sugar content remained constant 
over a period of three days ; whereas, in weaker concentrations, fermentation had 
proceeded rapidly. — ^Usb of Kieselouhr (“ Hyflo-Supercel”) as Filter-Aid. 
Edward J. Sullivan. Facts about Sugar, 1927, 22, No. 3, 65. Tests made in Cuba 
show the use of this filter-aid results in advantages that more than pay for the 
small cost of the material (0*3 to 0*5 cent per ton of cane). Pressures as high as 
70 lbs. had been necessary previously, emd a saving in cloth, labour, lime, steam, 
had been proved. Especially was it possible constcmtly to run the mill at maximum 
capacity, so far as the filtration department was concerned. — Development of 
Flowers and Seed in the Sugar Beet. Ernst Artschwager. Journal of Agri- 
cultural Research, 1927, 34, No. 1, 1-25. This article studies the general development 
of the flower of the beet, and the relationship of the leaf and floral traces. — Constit- 
uents of the Sugar Cane. H. Colin. Svcrerie Beige, 1926, 45, No. 16, 301-310. 
A review of our knowledge of the composition, constitution, cuid synthesis of the 
sugars of the cane. — Corrosion of Gold-Plated Weights. Anon. Technical 
News Bulletin, 1927, 119, 5. Many gold-plated weights of the common screw-knob 
type vary by excessive amoimts with the humidity of the atmosphere, this defect 
being found to be due to the presence of salts or corrosion products from the plating 
liquid. It ccm be avoided by thoroughly washing and boiling the weights in water 
with the knobs removed, paying special attention to the cleaning of the cavity, and 
changing the water more than once.* 

J.P.O. 


1 This ii a sdeld of about 2 srms. of fat per 100 of Bucroae. 

• LSd., 1928, 214. 

I •« The Theory of Quantitattve An^ysiB and ita Fiaotlcal Application.** 192&. 
« See also Technical Newe Bulletin, 1926, 115. 
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TTNTTED KINGDOM. 

Sbkbdddtg A3sny MiLLmo Cans. WUliam Henry Morgan* Sr.* of AUicuice* Ohio* 
U.S.A. {A) 266*841; (£) 267,234; (C) 267*235. December 14th, 1926. 
{A) In shredding cane, it is fed in short lengths into hoppers 17, from which 
it is carried by worm conveyers 28 into the spaces between a middle rotating disc 
23 and stationary discs 18. Each disc 18 forms one side of a hopper 17 and is coned 
so that the space between it and the rotating disc is greater at the centre than at 
the periphery. Curved blades 24 are secured in recesses in the disc 23 and co-operate 
with straight radial blades 25 secured in the discs 18* the blades being adjusted 



with their cutting edges approximately in contact. The stalks of cane are so guided 
in their passage to the knives that they are presented for the cutting operation 
with their long axes perpendicular to the shaft of the rotary disc and are so cut 
lengthwise. The edges of the fixed discs are shaped to form a circular channel 20 
into which the shredded cane is forced by centrifugal action and along which it is 
pressed by blades 23a secured to the rotary disc 23. The channel 20 leads to an 
outlet 21. Air inlets 22 are formed in the stationary discs. The shaft 14 carrying 
the rotary disc is driven by motors 28a. 

(B) In milling cane, it is cut into short sections which then are shredded longi- 
tudinally during longitudinal movement thereof between relatively movable blades 
to produce a fibrous finely-shredded absorbent mass from which the juice can be 
extracted by expression or difiusion. The shredder is preferably constructed as 
described in the previous specification, and by arranging that the shreds and the 
juice are confined during the shreddmg, juice liberated therein is reabsorbed by the 
^onge-like absorbent mass. In the exeunple described, the canes are delivered 
by a travelling crane 6 to the hopper 6 of a multiple saw 7 where they are cut into 
sections of about 6 in. in length, which are passed by a conveyer 9 to a shredder 
10 which consists of two stationary discs having radially disposed shredding blades 



on their inner surfcuses with which similar blades on opposite sides of a central 
rotating disc co-act. The shaft of the central disc may be driven by one or two 
motors ; where two motors are employed, one at each end, each may be capable 
of driving the disc alone. The spaces between the discs are of such a size that the 
cane sections enter and are guided into position so as to be substantially radial to 
the shalt during shredding. The shredded cane passes to a series of expression 

^ OoplM of »peoitlciitioiw of patents with their drawings can be obtained on application to the 
foilowitig«---j7tif^ Kingdom * Patent Office, Sales Branch, 35, Southampton Builaingt, Ohancery 
Laai* Icudon, W.O 3 (price Is each). Abstracts of United Ktngdompiitentr marked In our Review 
a star (*) are repioduoed from the JUustraUd Official Journal (PatenU), with the permission of 
ths Oo^rolUw of H.ll. stationerv Office, Loudon. Sometimes only the drawing or drawings arc 
United Siatee: Oommistioner of Patents, Washington. D.O. (price 10 cents each). 

X 'uapHitierie Natioiiale. 87, rue Vieille, du Temple, Paris. Chrmany : Fatentaint, Berlin, 
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rollers 16» from the Icust of which the bagasse, now comparatively dry, may be blown 
as fuel into the firebox of a boiler by a fan 18. When the juice is extreicted by 
diffusion it is ectsily removed from the colls, which are broken in the. shredding, cuid 
the wax and other impurities adhere to the fibres giving a purer extract. 

(O) Previous to extraction, cane is washed and cut into short lengths, which 
are reduced to a fibrous hay-like mass. In one form. Fig. 1, the canes are fed to the 

arrows, by a conveyor 13 so that 
their waxy covering substance 
and the sand and other dirt are 
rubbed off. The conveyor 13 is 
formed of a series of looped, pref- 
erably sprocket, chains having 
gripping fingers 16. The chains 
are mounted on shafts 14, 14a, 
shaft 14 being driven, e.g., by a 
motor, and shaft 14a being driven 
from 3haft 14 by a belt or chainlG. 
Water or other washing fiuid is 
supplied to the tank 9, leaves, 
etc., being removed through an 
overfiow 17a. The sludge is 
removed from the bottom of the 
tank 8 by a pump 21. A con- 
veyor 17, preferably mounted 
on shaft 14, and similar to con- 
veyor 13, raises the cleaned canes 
in a hopper 18 containing cir- 
cular saws 22, which cut the cane into lengths of "about 6 in. The cut sections 
fall through a hopper 19 to a disintegrator 27, where they are shredded longitudinally 
to a fibrous hay-like mass, which may be fed by an air-blast through outlet 28 to 
the mill rollers. Instead of extracting the juice immediately, the fibrous mass may 
be dried, bundled, and stored for extraction later, and in this condition can be 
transported to a central factory. Another form of the washing apparatus is 
depicted in Fig. 4. 

Recovery of SuaAB from (Beet) Molasses. L. Steffen (n^e Jelinek) 
ot 76, Taborstrasse, Vienna. 266,187. June 11th, 1926. Saccharate obtained 
in the second precipitation is separated by filter-pressing, mashed with dilute molasses 
solution, and the soluble sugar-lime compound produced 
precipitated as insoluble saccharate by lime. The molasses 
is first diluted with water in container h and forced by 
pump c into precipitation apparatus comprising a cooler 
V, a container r in which powdered lime is added, and a 
precipitation chamber d. The saccharate produced is 
separated in filter-press /, and the hquor passed to container 
g from which it is forced by pump h into a similar precipi- 
tation apparatus where the sugar remaining in solution 
is precipitated by excess of lime. The tricalcium saecharate 
produced is separated in filter-press k, the liquor passing 
to waste, and is next mashed in receptacle I with fresh 
dilute molasses and passed to container h where it is mixed 
with a further amount of diluted molasses, the mixture being passed to the precipi- 
tation apparatus d, r, r. The amount of lime now required for precipitation is less 
than formerly owing to the higher activity of lime liberated on mashing the saccharate 
with the molasses. — Production of Cttbio Acid from Sucrose, Etc. A. Fem- 
bach, J. L. Yuill, and Rowntree& Co., Ltd., of York. (A) 266,414. October 26th, 
1926. (B) 266,416. October 26th, 1926. (A) The production of citric acid 
from solutions of sucrose by means of moulds of fungi is carried out without steri- 
lization of the solution by heat but with the addition of hydrochloric acid to the 
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solution, the amount of acid added being such as to establish a hydrogen-ion oonoan- 
tration at which the selected organisms can be grown to the virtual exclusion of 
invading organisms, a suitable value being pH 1’8. (B) Specification 266,414 

is extended in that (1) it is applied to the treatment of sucrose, invert sugar, glucose, 
levulose, maltose, other suitable carbohydrates, and glycerol, or mixtures thereof ; 
and (2) not only hydrochloric acid, but other mineral or strong organic acids or 
mixtures thereof may be added to the solution. — ^Diminlshing Cabbohydbatb 
Loss IN Plants when Stored. Chemische Fabrik auf Actien, vorm. E. Schering, 
of Berlin. 266,695. February 26th, 1926. To diminish or to prevent the loss of 
carbohydrates in plants when stored, the part containing carbohydrate is treated 
with an agent cutting as a narcotic preferably in the form of a vapour or gas. Chloro- 
form, ethylene bromide, toluene, acetic ester, ethylene, acetylene, carbonic acid, 
carbonic oxide, generator or water gas may be used either alone or as mixtures. 
Other materials may be mixed with the narcotic agent. As a specific example 
sliced chicory roots are, whilst still having their greatest content of inulin, treated 
in an airtight container with about 0*1 per cent, by weight of chloroform. The inulin 
may be obtained by any ordinary process such as the diffusion process even after 
months of storing. — Silicate Filter-Aid, Etc. A. J, Haddan (communicated by 
Celite Co., of Van Nuys Buildings, Los Angeles, U.S.A.). 268,011. December 

18th, 1925. A voluminous almost gelatinous mass of hydrated calcium metasili- 
cate is produced by treating finely ground silica (diatomaceous earth, etc.) with lime 
oxides or hydroxides of magnesium, strontium, or barium in the presence of water, 
with or without heating. The product is dried and pulverized, or the wet mass 
may be calcined and carbonated during or after calcination. It may be used in 
the form of a slurry or thick suspension as a decolorizing material or a filter-aid for 
beet, and cane sugar liquids, fruit juices, syrups, etc. If used as a filter-aid for an 
aqueous liqmd, the diatomaceous earth and lime mixture may be boiled in a portion 
of such liquid. Or it may be used as an absorbent for gases, moisture or liquids 
and malodorous substances, as a lubricant, or for heat insulation, or in de-emulsi- 
fication, as an ingredient in concrete and cement, a filler, etc., etc. — Filter. R, 
Haddan (communicated by The Oliver Continuous Filter Co., of Oakland, Cal., 
U.S.A.). 270,108. June 11th, 1926. In filters having sheet filtering-materials, 

tubular filter elements suspended in a tank containing material to be filtered 
and kept clear by the periodic introduction of air or gas under pressure, have filtering 
material covering the whole length of the tubes and inner depending tubes which 
secure that a quantity of liquid within the tubes is driven outwards before the gas 
passes out. — Dehydrating Alcohol. U.S. Industrial Alcohol Co. (assignees 
of D. B. Keyes). 268,728. November 29th, 1926 ; convention date, March 30th, 
1927. In dehydratmg alcohol by distillation in presence of an added liquid such as 
benzol, ethyl acetate, carbon tetrachloride, hexane, etc., yielding a ternary azeotropic 
mixture which on condensation separates into two layers, the layer consisting 
m€unly of the added liquid is subjected to distillation so as to obtain the pure liquid 
which is used again. — P^roduction or Potash from Beet Vinassb or Distillery 
Slops. R. Goldschmidt, of Tavikovice, Ozecho-Slovakia. 268,790. March 30th, 
1927 ; convention date, Meurch 30th, 1926. A process for obtaining concentrated 
potassium solutions from distillers* mashes consists in centrifuging the fermented 
residues at such a sjieed that the suspended matter comprising yeast cells, nitrogenic 
and other compounds is separated off into a semi-solid or solid mass which may be 
admixed with bran, linseed cake, etc., to form a fodder. Clean centrifuged liquor 
containing potassium salts is used again for preparing new mash and the process 
is repeated so long as the concentration of salts does not interfere with the normal 
fermentation process and the concentrated salts may be worked up into potash. — 
Digging Beet. H. D. de la Cour, of Holmegaard, Denmark. 269,030. July 
27th, 1926. In a machine for digging beet, in order to prevent damage of the roots, 
the lower rear part of the lifting sheues is curved, the rest of the share being flat. 
The shares are attached to a bar secured to a main frame that is carried by vertically 
adjustable steering wheels and main wheels. 
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Potuioation Pbocbss (Nkxttbalization op Colloids with Ibon Tahnatb as 
Colloidal Sol). Charles B. Davis» of New York. 1,618,148. February 
16th. 1927. 

Distinctive features of the invention consist in effecting coagulation and pre- 
cipitation of deleterioiis matter from solutions containing carbohydrates, by the 
introduction in suitable proportions of colloids of opposite electrical polarity to 
effect the neutralization of the colloids initially present in the solution, the specific 
use of a colloidal tannate of iron, an extremely active colloid for the purpose, being 
claimed. When a soluble tannate and a soluble iron salt (both crystalloids) are 
brought into contact with each other, a soluble active colloidal solution of tannate 
of iron is produced possessing a negative charge of electricity. If this comes into 
contact with a positive charged colloid, such as the yellow coloured constituent 
of raw sugar or syrup, it causes it to coagulate and can now be removed by filtration, 
due to the fact that the two charges of electricity (electronic action) have become 
neutralized and are no longer in the colloidal state. Heretofore, in sugar refining 
particularly, the elimination of colouring matter and impurities from the saccharine 
solution preparatory to crystallization has been a difficult and tedious problem, 
but the desired result can be attained by practically a single operation, thereby 
saving time and labour in manipulation, simplifying the apparatus involved, and 
reducing cost of manufacture to an extent equivalent, approximately, of from 
6-10 per cent, per lb. of product. Thus for convenience of illustration, the preferred 
treatment of one ton of raw sugar dissolved in water to a density of 30° B6. 
is as follows : To this slightly acid solution 3-5 grms. of a colloidal tannate of iron 
may be added, together with about 1 lb. of diatomaceous earth, and the whole 
syrup will be segregated therefrom, and on passing this through a char filter, gives a 
water- white liquid, which on boiling in a vacuum pan, etc., gives perfectly refined, 
crystalline sugar of the highest commercial grade and value. Since raw sugars 
vary in colour content, of intense tinctorial power, and impurities, the quantity 
of colloid of opposite electric polarity to be added to the solution must bo in pro- 
portion to the initial colloids contained therein, as less or more than the requisite 
equivalent would prevent coagulative action. Hence, the importance of ascertaining 
the proper quantity of colloid of opposite electric polarity to be added to a saccharine 
solution to bo thus treated, which may be accomiilished in the following manner. 
For instance, to ascertain the requisite amount of negative colloid to bo added to 
aforesaid colloidally opposite solution of 1 ton of sugar, the following moans and 
formula may bo utilized : (A) Six glass tubes, 4 ft long X about J in. inside diam. 
and drawn out to J in. bore at one end, are supported in a stand and each partly 
filled with 100 grms uniform char of 20/40/60 mesh, and having a piece of cotton 
wool in bottom to hold the char in place. (B) 700 grms. raw sugar and 600 grms 
water together with 26 grms kiesolguhr, is heated to 160° F. until all sugar is in 
solution, and then filtered clear ; 100 c.c. of this 30° B6. liquor contains 70 grms. 
sugar; 167 c.c. contains 110 grms. sugar. (C) Into a glass stoppered 100 c.c. 
graduated cylinder, run 10 c.c. water followed by 1 c.c. each of 6 per cent, tannic 
acid and 6 per cent, ferric chloride. Mix and immediately dilute to 100 c.c. 
100 c.c. of (C) contain 2 c.c. of 6 per cent, of negative colloid ; 1*6 c.c. of (C) contain 
0*0016 grm. of negative colloid ; 1*6 c.c. of (C) in 167 c.c. of (B) or 110 grms. sugar 
equals /a lb. per ton sugar or 14 per million or grms. per ton. With tannic acid at 
100 cents per lb., ferric chloride 26 cents per lb., and using 1000th lb. colloid per ton, 
we have 0* 126 per cent, per ton to treat the sugar. Six portions of 157 c.c. are treated 
with 1, 2, 3, 4, 6 and 6 amounts of the colloid, mixed and run into the char tubes. 
On complete drainage, the tube giving the lightest or white liquor contains the proper 
amount of colloid per ton to be added. Iron-blue tannin is preferred, but the 
iron } green tyx>o, and also other metals, as bismuth, manganese, as well as piirely 
inorganic colloids, etc., may also bo used. A colloidal tannate has no chemical 
or invertive action of the sugar. If the solution to be purified contains either 
soluble iron or tannin, these should previously be converted first into an active 
colloidal tcuinate of iron by adding thereto 4 soluble tannate or iron salt respectively. 
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With thi9 process of refining sugar, the present method of defecating with lime and 
phosphoric acid, which, form dark coloured glucosates and result in lowering the 
purity of the sugar solution, is entirely done away with, simply a treatment with 
this colloidal tannate of iron or negative colloid (mineral organic salt) and filtration 
immediately with or without kieselguhr, with subsequent char treatment, being all 
that is required to produce white liquors. Since some raw sugars are acid and others 
alkaline in reaction, the colloidal tannate of iron in acid liquors reacts as a negative 
colloid, while the same colloidal tannate in alkaline liquors reverses its charge and 
becomes a positive colloid. In this alkaline state the colloidal tannate splits up, 
the iron forming a basic condition with basic action, and therefore possesses the 
positive colloidal property. The yellow or other colouring matter being usually 
in combination with other impurities in solution, such as bacteria, yeast, moulds, 
albumins, gums, pectin, pol 3 q)henols, phenolcarboxylic acids, catechol, oxidases, 
chlorophyll, wax, fat, essential oils, resins and mineral salts (ash), on precipitation, 
also carry down these interfering bodies, and this is paortly the cause of the resulting 
pure white liquors above described. 

Pbocbss for Revivification of Spent Earth (Kieselguhr, etc.). L. A. Tarbox 
(assignor to Emlenton Refining Company). 1,613,299. January 4th, 1927. Spent 
earth is drawn in a stream through a furnace, where its temperature is steadily raised 
out of cont£M:t with the flue gases, air being introduced at various points in the stream 
in sufficient amount to bum off the carbonaceous matter. — Decolorizing and 
Clarifying Agent. Harold S. Christopher (assignor to the Standard Oil Co., of 
California). 1,617,476. February 16th, 1927. As a new article of manufacture 
substantially pure hydrous aluminium silicates having active decolorizing or clari- 
fying properties, comparatively low in aluminium content and corresponding sub- 
stantially to the empirical formula Al 303 l 2 (Si 0 j). 2 H 20 . — Filter Cloth. James E. 
Hooper (assignor to William E. Hooper & Sons, Company, of Baltimore, Md., U.S.A.). 
1,617,697. Feb, 16th, 1927. A filter-cloth for use with a filter-press is described, this 
latter composed of registering plates and frames having contactmg portions near the 
edges to hold the edges, the filter-cloth having thickened portions registering with the 
contacting portions of the plates and frames, said thickened portions on two opposite 
pcuraUel edges of the cloth comprising a portion of the same piece of cloth as that 
composing the filter but of heavier weave than the rest of the cloth, thereby producing 
a reinforced edge portion and thickened portions extending along the edges opposite 
to each other and transverse to the first mentioned edges comprising strips of fabric 
sewed to the filter-cloth. — Machine for Washing Sugar Trays in Refining Oper- 
TION. John J. Armstrong, of Crockett, Cal., U.S.A. 1,617,833. February 16th, 1927. 
A washing device of the cl€iss described comprises a tank having vertically extending 
slots throught the opposite ends thereof and in alignment with each other, a plurality 
of rollers within the tank disposed with their axles in a single horizontal plane, 
said axles being parallel to each other and to the ends of the tank, said rollers being 
spaced a lesser distance from each other than the length of a fiat tray or plate adapted 
to rest thereupon and to roll thereover, a complementary set of rollers disposed in a 
superimposed horizontal plane and adapted to rest upon the upper edges of plates of 
trays which are being advanced on the lower rollers and co-operating with said lower 
rollers to maintain the tray in a vertical position as it is being conveyed, and spray 
members disposed upon opposite sides of the path of travel of the tray adapted to 
project jets of water against the surfeKse of the tray as the tray advances, and means 
for simultaneously driving all of the rollers to advance the tray through the slotted 
opening at one end of the tank, through the t€uik and out through the slotted opening 
»t the opposite end of the tank. — ^Tray-setting Device. John J. Armstrong, of 
Crockett, Cal., U.S.A. 1,617,834. February 16th, 1927. In combination with a 
rotary member formed at interveJs throughout its circumference, with means for 
forming articles and ejecting them therefrom at the lowermost point in their travel, 
uniformly and continuously moving horizontally disposed conveyors for supporting a 
tray and for carrying it beneath said rotary member to receive said articles, as said 
member continuously rotates cmd positively acting means operating in synchronism 
with the rotary member whereby the advancing tray will be automatically positioned 
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on the horizontal travelling conveyors whereby the position of the tray will have a 
direct relation to the operation of the depositing mecins. — KEMOVAii of Sulphub 
Dioxide from Foods. Ludwig Rosenstein^ of San Francisco. Cal.. U.S.A. 1.623.070. 
April 6th. 1927. Hydrogen peroxide is used, in proportion necessary to effect the 
decomposition. — Low Heat Level Evaporator System. Leslie £. Sebald (assignor 
to the Griscom-Russell Co., of New York). 1.623.041. April 6th, 1927. In a 
combined multi-effect evaporator and boiler feed system, means for joining the drains 
from all the evaporator coils at substantially the pressure existing in the shell of the 
last effect evaporator, means for conveying the resulting flash steam from said drains 
together with vapour from the said evaporator shell to a condenser, said condenser 
being adapted to receive said joined vapours and transfer heat therefrom to the 
boiler feed water, means for joining the condensate from said coils with the con- 
densate from said condenser at a pressure lower than that maintained in said con- 
denser, a second condenser operating atsaid lower pressure for receiving said condensate 
and bringing it into heat exchanging relation with the boiler feed water at said lower 
pressure, and means for conveying the condensate from said second condenser to the 
primary boiler feed heater, said boiler feed water passing successively through the 
primary heater, the second condenser and the first condenser. — Obtaining a Culture 
Mixture for Fertilizer Production. Carl A. Baumgarten-Crusius, of Dresden, 
Germany. 1,626,679. April 26th, 1927. A process of obtaining a culture mixture 
for fertilizer production which comprises subjecting a separate lot of decomposing 
farm soil, horse manure, forest soil and the like to a temperature of approximately 
60° C. for a period of about 20 minutes in order to completely or partially 
destroy imdesired bacteria, thereupon dividing said separate lot into two portions, 
storilizing one of said portions, dividing the second of said portions into two separate 
parts, maintaining one of said parts under anaerobic conditions and the other part 
under aerobic conditions at a temperature favourabl e to the development of bacteria, 
thereupon lixiviating said two parts, adding the resulting liquid to the sterilized 
portion of said lot, mixing the thus inoculated portions together and adding said 
mixture to a mixture which contains food for the bacteria, and consists of farm soil, 
horse manure, beech loaves and peat. — ^Use for Monosaccharides. David J. Block, 
of Chicago. 1,626,910. May 3rd, 1927. A monosaccharide and a non-injurious acid 
is used claimed as the essential ingredient of a flour improver. — Recovery of 
Glycerin from Fermented Molasses Mash. {A) Samuel K. Varnes (assignor to 
E. 1. du Pont de Nemours & Co., of Wilmington, Del., U.S.A.). 1,626,986. May 3rd, 

1927. {B) James W. Lawrie (assignor to E. I. du Pont de Nemours & Co., of 

Wilmington, Del.). 1,627,040. May 3rd, 1927. {A) In the art of producing 

glycerin by the fermentation of molasses, the steps are claimed of dividing unclari- 
fied concentrated slop into minute portions, exploding the so-divided slop into 
mist in contact with a hot gaseous carrier chemically inert at the temperatures in- 
volved while maintaining a temperature to quickly vaporize the glycerin from the 
slop, and condensing the evolved glycerin vapours. (B) In the art of producing 
glycerin by the fermentation of molasses, the steps are claimed of heating the un- 
clarified concentrated slop, bringing the heated slop into contact with a hot gapsoous 
carrier while under pressure, atomizing the slop under a pressure of at least approxi 
mately 30 lbs. per square in. to present an extensive surface to the carrier, main- 
taining a temperature to quickly vaporize the glycerin from the slop, and condensing 
the evolved glycerin vapours. — Use for Molasses. Robert S. Wright, of Minot. 
N. Dak., U.S.A. 1,626,998. May 3rd, 1927. Molasses is one of the constituents of 
a non-corroding anti-freeze composition, comprizing also in. aqueous mixture, 
calcium chloride, poteissium bichromate, mineral oil, and potassium bicarbonate. — 
Bagasse Boarding. Charles W. Mason, of Olaa, T.H. 1,627,103. May 3rd, 1927. 
Claim is made for : (1) The method of making artificial lumber from bagasse, which 
comprises cooking the bagasse in milk-of-lime, refining the cooked fibre to produce a 
substantially uniform pulp, eidding to the pulp from 100 per cent, to 20 per cent, 
of raw bagasse, forming the resultant fibrous mixture into sheets, and uniting the 
sheets in superimposed relation to form boards of desired thickness. (10) A fibre 
board comprising a body of cooked and refined bagasse fibre mixed with raw bage^e 
impregnated with a vermin-destroying agent. 
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United Kinddom< 


JMPOBTS AND EXPORTS OP SUGAR. 
IMPORTS. 


Unbstiked Sugabs. 



OKS Mon 
JUNB 

1926. 

Tons. 

1,636 

TH BNDIFa 
80TH. 

1927. 

Toxu. 

Six MONT 
JUNE 

1926. 

Tons. 

13,016 

HS ENDING 
80TH. 

1927. 

Tons. 

108 



2,869 


4,890 

680 





^ * -t t 








342 



342 

« 1,224 

JflVA -ttr 

400 

.... 

465 




* . - e. 

- t - - 

Cuba 

22,179 

63,642 

126,624 

186,746 


- - - - 

TTayt^i P^'ni T^p»Tningf» ...... 

19,487 

6,7i6 

11,612 

71,442 

74,606 

Mexico 

PAm 

7,683 

62,777 

79,059 

Pfa7;i| 

6,894 

96 

29,602 



16,063 

4,263 

Maiirif.iim 

8,488 

22,174 

149,546 

128,668 


3,604 

126,648 

14,764 



Straits SAttlAments .......... 


British West Indies, British 
Guiana & British Honduras . . 
Other Countries 

11,364 

1,376 

9,996 

3,667 

68,432 

13,061 

61,966 

16,226 

Total Raw Sugars 

78,049 

115,069 

632,925 

598,334 

Refined Sugabs. 

Poland 

Germany 

Netherlands 

Belgium 1 

Franco 

Ozecho-Slovakia 

Java 

United States of America 

Canada 

Other Countries 

2,311 

663 

16,202 

1,189 

' 42,202 

1 

1,621 

1 9,328 

1 33 

’i38 

13,166 

1,087 

8,846 

6,825 

3,090 

4,869 

8,426 

6,041 

102,349 

6,657 

168,i78 

6,444 

36,279 

7,993 

3,612 

6,362 

109,726 

3,642 

87,226 

29,866 

36,343 

10.644 

Total Refined Sugars 

Molasses 

1 

1 72,448 1 

15,781 

37,001 

8,219 

343,166 

81,487 

286,208 

54,967 

Total Imports 1 

166,278 1 

160,289 11,057,578 

939,499 

EXPORTS, 




Bbitish Refined Sugabs. 
Denmark 

Net'h*^'**lH'”ds - 

Tons. 

168 

48 

Tons. 

211 

46 

Tons. 

677 

209 

1 Tons. 

1 637 

182 

Trii^b Fta#^ State 

3,796 

68 

4,202 

67 

28,284 

373 

19,214 

Chan'*'*'! TalAnd® 

273 

Canada 

Other Coiintrinfl 

l,i28 

1,370 

19,6i9 

10,263 


FoBBION & COLONIAIi SUOABS. 

auH CeuHy 

6,197 

156 

6,896 

182 

49,062 

968 

30,669 

963 

TlnrafiTieH 

80 

89 

782 

406 

Miwed in Rnnd 

- 

79 

22 

1,774 

‘i72 


Total Eirports 

5,511 

6,188 

52,586 

32,200 



Weights oalouUted to the nearest ton. 


898 



United States. 


{WiUett db Gray,) 

(Tods of :i. 24 U IbB.) 

Total Receipts, January 1st to June 29th.. . 

Deliveries „ „ . . . 

Melting by Rofiners „ . . . 

Exports of Refined „ „ . . . 

Importers’ Stocks, June 29th 

Total Stocks, June 29th 

Total Consumption for twelve months 


1927. 

Tons. 

1,666,217 

1,618,588 

1,668,798 

46,000 

162,491 

259,198 

1996. 

6,671,336 


1926. 

Tons. 

1,969,763 

1,746,616 

1,661,000 

62,000 

221,894 

376,687 

1926 

6,510,060 


Cuba. 

Statement op Exports and Stocks op Sugar, 


1926, 1926, AND 1927. 


(Toiim of 2.240 lh« ^ 

1925. 

Tons. 

1926. 

Tons 

1927 

Tomb 

Exports 

. . 2,602,086 . 

. 2,079,391 . 

. 1,826,699 

Stocks 

. . 1,290,663 . 

. . 1,442,232 . 

. 1,367,045 

Local Consumption 

3,892,649 . 

72,000 . 

. 3,621,623 . 

66,000 . 

. 3,182,744 

61,000 

Receipts at Ports to May 31st . . 

. . 3,964,749 . 

. 3,676,623 . . 

3,233,744 

Havana^ May 3lst, 1927. 


J. Guma. — L. 

Mejer 


United Kingdom. 

Statkmkn’i ok Impoutm, Exports, and Consumption of Sugar for Six Months 
iNuiNG June 30th, 1926, 1926, and 1927. 




Imports. 



Kxpou'JW (Foreign). 


1025. 

1926. 

1927. 


1935. 

1926. 

1927. 


Tons. 

Tons. 

Tons. 


Tons. 

Tons. 

Tons. 

Ketliietl . 

.. 339,679 

.. 343,166 .. 

, 286,308 

Refined . . 

747 . 

968 . 

963 

Kavk 

. 693,743 

.. 632,925 .. 

598,334 

Raw 

326 . 

782 . 

496 

VIniHMHeH 

. 113,749 

81,487 .. 

54,957 

Molasses 

214 . 

1,774 . 

172 


1,146,171 

1,057,578 

939,499 


1.287 

3,524 

1,631 


HoiiK Consumption. 



1935. 

1926. 

1927. 


Tons. 

Tons. 

Tons. 

Refined 

353.239 

296,020 

290,585 

Refined (in Bond) in tiie United Kiiigdoui 

408,024 

.. 4.31,886 

380,044 

Raw .... 

44,524 

79.543 

74,419 

Total of sugar 

804,787 

807,449 

745,048 

Molasses 

3,674 

2,918 

2,001 

Molasses, manufactured (in Bond) in United Kingdom .. 

39,485 

32,642 

45,317 


837,946 

843,009 

793,366 

Stocks in Bond in the Customs Warehouses or Entered 

TO' HE Warehoused 

at June 30th, 1927. 





1925. 

1926. 

1927. 


Tons. 

Tons. 

Tons. 

Manufactured from Home Grown Beet 

— 

250 . 

2,350 

Refined in Bond 

39,700 

59,300 

78,360 

Foreign Refined 

20,200 

.. 158,000 

08,400 

„ Unrefined 

290,750 

250,500 

. 315,200 


350,650 

468.050 

394,:i00 




aoBkWtm 

. ■ 1 I ■ 
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United Kingdom Monthly Sugar Report. 


Our last report was dated the 8th June, 1927. 

After a still further decline in the old crop positions the market turned, and an 
upward tendency has prevailed for the last fortnight, although New crop prices 
still lag behind. 

The London Terminal market has been quite active recently, the liquidations 
of June and July have only been small affairs, and have not a:Sected the market. 
The principal dealings have been in August, in which month large hedge sales have 
been made against various kinds of merchandise both here on the spot and to arrive, 
and in some cases, against sugar not even destined for tliis country. During the 
latter part of June, bulls of August were anxious to realise, and prices were <fiiven 
down below the normal value. However, recently, covering orders have brought 
the value of “ paper ” nearer to its proper parity. New crop has not been pressed 
for sale from the Continent, but there have been many selling orders in this market, 
chiefly on account of stale bulls. August sold from 15s. 7Jd. to 14s. lO^d., the lowest 
point reached, from this price it has steadily recovered to 16s. October sold from 
14s. 9d. to 14s. 3fd. to 14s. 10^., whilst December moved from 14s. 8Jd. to 14s. 3d. 
to 14s. 6fd. March and May have kept comparatively steady, these months sold 
from 16s. 6Jd. and 16s. 8Jd., to 16s. OJd, and 16s. Sfd. respectively, recovering later 
to 168. 3fd. and 16s. flfd. The latest prices are August 16s. OJd., October 14s. lOJd., 
December 14s. .6Jd., Meu^ch 16s. 3fd., May 16s. 6Jd. 

The demand for Actual sugar has improved during the last few weeks. The 
Trade have been caught rather bare of supplies ; they had rigidly adhered to their 
hand to mouth policy so long, that when the market turned they were forced to make 
daily purchfises at cidvancing prices. Heady Granulated has been very scarce, and 
with an improved demand from Continental countries, the U.K. has had difficulty 
in securing supplies, except by paying higher prices. A fair business has been done 
from 168. 3d. to 178., and to-day’s value is 17s. IJd. No fresh sales have been made 
in American and Cemadian Granulated, but second hand parcels have continued to 
sell from ITs. to 17a. TJd. c.i.f. White Javas have not been pressed, and very little 
business has been done to this country, most of the sales have been to Continental 
ports. The latest price is 15s. 7Jd. c.i.L Owing to the probability of an increase in 
the Import Duty into Germany, this country has been a larger buy(*r of other foreign 
sugar, especially Czecho and Dutch Granulated. Spot sugar has been in good request 
and has advanced from 28s. 3d. to 298. 6d. duty paid. 

Home grown sugar is practically finished, but there are still remnants left for 

sale. 

British refiners made a series of alterations during the period under review. 
On June 13th they reduced their prices 6d. per cwt., they were advanced 3d. 
on June 21st, and a further 3d. on the 24th Juno, on July let they were reduced 
3d., and put up 3d. again on July 7th, with the exception of Cubes, which were 
reduced Is. The latest prices are No. 1 Cubes 338. 6d., London Granulated 30s. 7id. 
duty paid. 

Haws have been easier, and business was done at one time as low as 12s. 9d. 
c.i.f., since then however, a fair business has been done at 13s. to 138. 3d. for Cubans 
and San Domingos, both to U.K. refiners and the Continent. 

In America a fairly large business has been done in Raws, but the price has 
declined to 2Jd., at which price there aure buyers to-day. The futures market has 
been somewhat irregular owing to the July liquidation which at the lowest point 
was quoted at 2*56. On balance, however. New York is about 15 points lower than 
a month ago for old crop, and three points lower for New crop. 

F. O. Light has again increauaed his estimate of the European beet atcreaigo by 
61,500 hectares. His recent increase is chiefly in Russia. His estimate now stands 
at 2,481,500 against 2,171,415 hectares in 1926, an increaise of 14*28 per cent., 
or without Russia, an increase of 13*08 per cent. 

The Cuban crop is now finished with the final figure of 4,508,000 tons. Stocks at 
the ports are 1,156,430 against 1,327,592 tons last year; and the receipts to date 
au'e 3,394,641 aigainst 3,813,938 tons in 1926. Complaints are bein^ received that the 
growing crop is suffering from drought, the rainfall this year being still below the 
normal, and provisional estimates of the next crop are 4,500,000 to 4,750,000 tons, 
without restriction. 

21, Mincing Lane, Abthub B. Hodge, 

London, E.C.3. Sugar Merchants and Brokers, 

nth July, 1927, 
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Notes and Comments. 

The SuMsr Duties In Parliament. 

During the final stages of the debate in Parliament on the Finance Bill 
for 1927 the sugar duties once more came up for discussion and a number of 
critics made speeches on the sugar situation in this country. Labour members 
reminded the House that the sugar tax bore heavily on the food bill of the 
working classes, while one or two Unionists drew renewed attention to the 
effect of the incidence of the duties on the home refining industry. These speakers 
urged that sugar refined within the United Kingdom should be classed in part 
as an Empire product and so allowed a rebate ; alternatively, that Empire 
refined sugar should be placed on an equality with home refined, instead of, 
as at present, getting the full preference. The precarious condition of the 
•Greenock refineries was referred to in the debate ; of the five factories m that 
town formerly employing fom or five thousand people, only two remained, 
and these were struggling against grave adversity. The meml^r for Greenock, 
Sir Godfbby Coulins, who is nothing if not a free trader, said he was unable 
to support any proposal to give protection to the refining industry ; his remedy 
was to sweep away with one stroke the beet sugar subsidy and place these 
new industries as he deemed it on the same level as the refining industry. 

The Government reply to these suggestions was the matter-of-fact one 
that they could not afford to make any changes this year ; least of all could 
they afford to drop the sugar duties which brought in nineteen millions in a 
full year. They admitted that the refiners were in an extremely precarious 
position, owing to the severe competition with which they were faced ; but 
the particular method proposed to deal with that situation could not be 
accepted by the Government. One effect of giving an additional preference 
to sugar reined by home refiners would be to upset the whole basis of Imperial 
Preference. 

The debate left one, however, with the impression that next year the 
Government would have to make some effort to find a remedy that would 
save the refiners from their worst competitors, the foreign (Continental) 
refineries, while at the same time leaving the basis of Imperial Preference un- 
impaired. An increased Customs duty on non-Empire refined easily suggests 
itself and would probably result in more raw sugcur being imported for our 
refiners to work up ; but in that event it mi^t lead to increased competition 
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with the home beet sugar factories to the disadvantage of the latter. The 
whole question is a difficult and thorny one and calls for the careful considera- 
tion of the Government between now and the date of the next Budget. But 
in view of the fact that within two years a general election is due, it seems 
impossible to divorce the sugar question from the politics that has ever made 
a shuttlecock of it. The present Government has no mandate to introduce 
ordinary protective duties, especially on food,* the Liberals would sweep away 
both sugar subsidy and Imperial Preference in the name of free trade ; Labour 
is committed to the beet sugar subsidy but not to Imperial Preference (though 
some leading Labour men such as 1!^. J. H. Thomas are favourable to it), 
while the free breakfast table’* creed ia.ininucal to the continuation of the 
duties on sugar. Out of this welter of contending political views, it is difficult 
to shape a policy of support for the various branches of the sugar industry 
within the Empire— at home and overseas — ^that will stand a reasonable 
chance of being accepted by which ever of the three parties in the State 
happens to be in power after the next elections. 

The Sugar Situation. 

The principal point of interest in sugar circles remains the question 
whether the next Cuban sugar crop will be restricted like its predecessor, 
or whether the President of Cuba will decide in the end that circumstances 
have altered sufficiently to allow unrestricted production. We at 8uiy rate 
know that according to a decree signed by him at the beginning of June 
the next crop is not to be started before January 1st, 1928. But the Cuban 
growers are opposed to restriction and have made their wishes known to that 
effect. A more decisive factor is the existence of a drought in Cuba this 
season which has only partly broken. According to figures of the Sugar Club 
of Havana, the rainfall of the first six months of the year was only half that 
of the corresponding period in 1926 ; and the lack of all rain during several 
important weeks of the growing period has resulted in a strong probability 
of the next crop being mxich below anticipations. If nearer the time of har- 
vest the estimates of probable yield show a marked reduction as compared 
with last season, it seems not xmlikely that there will be no great need to 
impose any restriction at all and the crop may be reaped in full. In this 
connexion it may be observed that had the full crop of canes been reaped 
during the 1927 season, the result might have been 5,250,000 tons instead of 
the 4,508,000 tons actually achieved under restriction. 

On the other hand, it has to be noted that both in the United Bdngdom 
and the United States the consumption for the first six months of 1927 shows 
a decline as compared with 1926. Over here the* figures according to the 
Board of Trade statistics show a consumption for the six months of 745,048 
tons of refined and raw, which compares with ^07,449 tons a year previously. 
In the States, Willett and Guay put the six months’ consumption at 
2,823,575 tons refined value, as compared with 2,866,265 tons in 1926, a 
decrease of 42,690 tons or 1*49 per cent. But they incline to the view that 
as stocks are below normal, the figure for the second six months will be close 
to if not slightly in excess of last yecir’s figure, so that the 12 months’ con- 
sumption may be quite up to last year’s. It would not, however, show the 
steady increase that has marked the totals during the last four years. 

The British Sugar Beet Society. 

The future of the British Sugar Beet Society Limited has been in the 
balance for some months past. At the annual meeting held last February^ 
the question of continuing the Society or not came imder consideration. 




Notes sod CommentSi 


Since the Society had first come into existence conditions had changed 
gradually, and some of its functions have been transferred to the aegis of 
the Farmers* Union, while the various factory Companies have lately formed 
a Manufacturers’ Association* Then the British Empire Producers Organi- 
zation is creating an Association designed to embra^ce all interests in the sugar 
indtistry both Home and Empire. In view of these facts there seemed no 
longer adequate justification for appealing further for funds wherewith to 
run the Society. 

After discussion at the General Meeting the matter was referred to the 
Executive Committee to review the whole position. The latter carried 
out their task, and found that quite apart from the question as to what work 
remains for the Society to imdertake, the matter resolved itself into one of 
finance. Hitherto the Society has been financed almost entirely by the 
two factory groups, who subscribed £1250 out of £1391 in 1926, and the 
measure of their support would now be greatly reduced. As an assured 
income of at least £1000 per annum for five years is needed to maintain the 
Society, and enquiries from the chief subscribers and other likely bodies 
promised no greater sum than £300 per annum, the Executive Committee 
were forced to recommend that steps be taken to wind up the Society. 

This proposal was placed before a special meeting of the Society held 
in June, but met with opposition on the part of a number of the members, 
who thought there was much useful work yet to bo done by the Society and 
considered that it would be a bad thing for the factories, the growers, and 
the whole industry if the central body came to an end. As a result, the matter 
was referred back for further consideration. 

On June 27th the adjourned General Meeting met agam, when it was 
stated that a roasona})le measure of financial support had now been promised ; 
so it was decided to continue the Society on the existing lines. 

A Beet Sugar Contract Lawsuit. 

Considering the difficulties encountered in starting a beet sugar factory 
in any new agricultural district, it is surely a matter for congratulation that 
in only one instance in })eet factory promotion in this country has there, so 
far, been an a])peal to the Courts for damages for alleged breach of contract. 
The inherent dangers are manifest. A factory cannot be started till an assured 
minimum cultivation of beet is guaranteed ; on the other hand farmers 
cannot be expected to incur the cost of grooving even experimental crops of 
beet unless they have the assurance that some factory or other will at harvest 
time take over their crop and pay for it. In the case which has just been settled 
in the Courts an attempt was made to establish a factory in the Hampshire 
district of the south of England, and the two promoters who were made 
defendants in the action took the usual course of approaching the farmers in 
that area to get them to grow the necessary acreage, and undertaking if this 
was obtained to have a factory erected. A syndicate was in view which was 
prepared to finance and erect the factory, composed of several engineering 
firms who would divide the contract between themselves, while the well 
known refining firm of Tate & Lyle were prepared to join the scheme on the 
understanding that the sugar turned out by the factory could go to their 
refinery for the final process. Unfortunately the scheme fell through and was 
finally dropped in 1926. The failure would appear to have been due to lack 
of sufficient promises of roots by the farmers, thus preventing the promoters 
from obtaining Government financial assistance through the Trade Facilities 
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Act. But for the first season a number of farmers were led to grow a trial 
acreage on the understanding that the crop could be sent to another factory 
for working up, pending the erection of the local factory. In the case of the 
plaintiffs to the action at law, they were apparently given to understand that 
their roots could go to the Bury St. Edmunds factory for slicing, but, as ill- 
luck would have it, that factory owing to a machinery breakdown was not 
working when the crop of the plaintiffs was reaped, and the latter finally had 
to offer their roots to the Anglo-Scottish Corporation, who took about half 
the crop off their hands. The other half was a loss to the plaintiffs and for 
this loss they sued the promoters in the Courts. The latter pleaded that they 
were at most only acting as agents for third parties, viz., the firms who were to 
make up the syndicate. The court decided that there was a contract to take 
over the roots if grown, and gave a verdict in favour of the plaintiffs against 
the two defendants. On the other hand, the latter were unable to establish 
their clcdm to have acted as agents, in respect to three of the third parties ; 
but as regards Messrs. Tate & Lyle whose position was not quite that of the 
other third parties, an agreement was come to out of court, the terms of 
which were not published. The judge said he thought the parties had acted 
very sensibly in adjusting a difficult matter ; the truth was that the scheme 
was a very promising one and the whole difficulty arose because the scheme 
broke down. Nobody had acted dishonourably, and no imputation could rest 
against anybody of any unfair dealing. 

The Natal Sugar Experimental Station. 

Although the Sugar Experimental Station at Mount Edgecombe, Natal, 
has been functioning for the best part of a year, it was only officially opened 
on May 18th last, Mr. WnxiAM Campbell, Managing Director of Natal Estates 
Ltd., performing the ceremony before a representative gathering.^ 

The South African Government has, it is true, generously loaned £10,000 
free of interest for a period of five years, but nevertheless this is not a Govern- 
ment station, being maintained by the planters and millers by means of a 
levy of approximately a farthing per ton of cane. This realization of the 
planters’ needs has been rendered possible in part by the generosity of the Natal 
Estates, who have provided some 64 acres of land on which the Station has 
been grouped. The latter already boasts of an up-to-date laboratory, with 
an excellent staff of chemists presided over by Mr. H, H. Dodds, and fulfils a 
want which, in view of the magnitude of the sugar mdustry, should in the 
opinion of many have been provided by the State many years ago. This 
magnitude in fact ranks the sugar industry as the third largest in the Union 
of South Africa, being only exceeded by wool and maize. The premier task 
of the new station will undoubtedly be to introduce new varieties of cane, 
so as to relieve the planters from their present sole dependence on the Uba 
cane. Manurial experiments will however also be extensively undertaken ; 
and Mr. Campbell expressed the hope that the station might have experts 
•capable of making bacteriological tests, on which he personally laid more 
stress than on chemical ones as far as results went. 

British West Indian Notes. 

The MonMy Review of Barclay’s Bank for Jime last in a quarterly 
report from the British West Indies had the following notes on the sugar 
industry in those colonies. In Barbados trade is improving and the greater 

' This aooomit Is i^esaed from various notes appearing in the A/Weon Sugar tmi Cotkm Plantgr. 
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part of the sugar crop has been sold at prices which, on the whole, show a 
satisfactory average. In Trinidad unusual weather has interfered with the 
grinding of the sugar crop, owing to frequent and heavy showers occurring in 
the dry season,” and the quality of the juice has been thereby afEected. That 
and the froghopper pest have led to a much smaller crop being reaped. But 
next year’s canes have benefited from the abnormal rains and look very pro- 
mising. The trading position in Jamaica is improving and there is a feeling of 
quiet optimism. The sugar crop is estimated at 65,000 tons and with a satis- 
factory average price this should enable planters to make fair returns. The 
market for rum remains very quiet. British Guiana is only now recovering 
from the disastrous drought of 1926 which seriously affected exports of sugar. 
But given normal weather conditions in the present year — ^and up to the 
present they have been good — exports should be r^ored to something 
like their old level. Sugar exports were in 1926 85,000 tons, compared with 
98,000 tons in the preceding year. In the Leeward Islands weather conditions 
havec ontinued exceptionally favourable and it is estimated that the Antigua 
sugar crop now being harvested will reach 20,000 tons ; at the S€une time, good 
rains have well established the plant canes for the next crop. Similar remaurks 
apply to St. Kitts, where a record sugar crop is expected. 


Beet Sugar in Southern Alberta. 

The sugar beet indxistry, in so far as production is concerned, is in its 
infancy in Canada. Of the 415,000 tons of sugar consumed in that country 
in 1924, only 10 per cent, was Canadian beet sugar. 

Although beet growing was introduced in Alberta in 1903, first operations 
did not prove altogether successful owing to competition in the sugar market 
and the inability to secure sufficient acreage tributary to the factory. It was 
not until 1924 that the erection of a modem refining plant in the heart of the 
irrigated areas of southern Alberta again revived the young industry. This 
factory, with a grinding capacity of 1000 tons of beets per day, C€ui utilize the 
crop from about 11,000 etcres. 

In 1925 some 5400 acres were seeded to beets, producing 41,500 tons, from 
which 3500 tons of sugar were manufactured. The following year, while the 
acreage and tonnage were slightly less the sugar content of the beets was 
higher and 4800 tons of sugar was produced. The price paid the grower in 
1925 was 86'75 per ton ; in 1926, $6'25 per ton ; and for the coming season $7 
per ton has been guaranteed. This steady increase in price, which is most 
encouraging to the growers, is attributable in a large degree to the consistent 
increase in the sugar content of the beets grown, but is partly due to the general 
advance in the price of sugar. The sugar content of the 1926 crop reached 
the satisfactory average of 16'43 per cent. 

From data collected during the short period of operation in Alberta it is 
estimated that the cost of producing an acre of beets is approximately $60. 
An average yield of sugar beets is about 10 tons per acre, but with proper cul- 
tivation, a fertile soil and efficient irrigation this can be considerably exceeded, 
more than 20 tons per acre having been grown under favourable conditions. 

The beet is a heavy soil feeder. A 5-ton crop removes from the soil more 
mineral plant food than a 60-bushel crop of com, a 50-b\i8hel crop of wheat 
or a 300-bushel crop of potatoes. It is, therefore, essential that such crop 
rotation and cultural methods be adopted as will maintain an adequate food 
supply. At the same time this crop requires a moist soil at all times, but 
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particularly during July and August when the plants* requirements are 
greatest. From 18 to 20 in. of water dining the growing season is required to 
produce the highest yields, and such an amoimt in southern Alberta can usually 
be obtained only when the natural precipitation is augmented by judicious 
irrigation. 


The Anglo-Ceylon Co.*8 Sugar Yean 

The report of the Anglo-Ceylon & General Estates Ltd., for the year ending 
March 1926, shows that a net trading profit of £120,871 was made (which 
compares with £110,107 for 1925-26) ; but the income was all due to the tea 
and rubber crops in Ceylon, the sugar crop in Mauritius resulting once more in 
a loss ; this time, however, the deficit was only £2000, which compares with 
one of £18,000 a year previously. Including bought canes, 149,803 tons of 
cane were handled on the Mauritius estates, producing a crop of 15,321 tons 
of sugar, as against 14,777 tons in 1925-26 from 144,328 tons of cane. The 
hurricane of May 18th, 1926, largely afibcted both the yield of canes and their 
richness, so that in spite of thelarger acreage under cultivation the returns for 
last crop were only slightly more than in the previous season. Prices for 
sugar, though about £2 per ton better than in 1925-26, continued at a low 
level. 

At the annual meeting the Chairman (Sir Edwabd Bosling) said that 
the outlook for sugar in the current year was rather more promising in spite 
of continuing low prices, and the directors had every hope of seeing a profit 
this year, though not a large one. Sugar had its ups and downs, but taking 
the average returns from their Mauritius interests for the last ten years they 
had found the property a distinctly satisfactory investment. This year 
except for two small hurricanes, in January and in March, which did but 
little damage, the weather had been favourable so far, and a total output 
from the three factories of 16,500 tons is hoped for. 

The Peterborough Factory in Its First Year. 

In our list of home beet factory results which we published in the July 
issue we were unable to include particulars of the result of the first year’s 
working of the Dyer-designed factory at Peterborough belonging to the 
Central Sugar Company, Ltd. The following data respecting this promising 
new factory are needed to complete the record. 

This factory has an issued ordinary capital of £175,000, plus £185,000 
of 5 per cent, guaranteed debenture stock. The lar\d and factory equipment 
and buildings are valued at £284,310. The trading profit for the year ended 
March last amounted to £132,747, and interest received and other items 
brought it up to £136,748. Expenses of management, including directors’ 
fees, amount to £19,513 ; interest on debentures £10,558 ; depreciation 
allowed is £23,450 ; provision for income tax £20,534 ; preliminary expenses 
written off £17,273. A net balance on profit and loss account of £45,420 
results, out of which the directors are paying 10 per cent, dividend and 
carrying forward £31,420. This, it will be admitted, is a very satisfactory 
result for a first year, and speaks well of the arrangements of the factory 
and of the care with which the opening campaign was planned. Unfor- 
timately the Directors* report does not give us any information as to the 
field operations, nor to the growers’ share of the favourable results. 
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The Anglo-Dutch group of beet sugar factories announce that they have 
secured a site for a sugar factory two miles from Bridgwater, Somerset, 
and will erect thereon a beet factory in time for the 1928 crop, providing the 
farmers within the factory radius undertake to cultivate the necessary 
acreage of roots. This site adjoins the Great Western Railway and also a 
canal belonging to the railway company, so that a water supply is assured 
and easy transit for roots and finished sugar is available. 

^ The North Yorkshire and South Durham farnfers are planning to support 
a factory to be erected in the Darlington district. A leading firm of manu- 
facturers are reported to be interested in the venture ; but the preliminary 
stage of securing the necessary acreage of 12,000 acres has yet to be completed. 

In Ireland the success of the Carlow sugar factory has led to attempts 
to start others in one or two fresh districts. Carlow serves the countries 
south of Dublin, and it is now proposed to centre on© or more factories in 
the counties to the north-west of the capital. A claim is also put in for one 
in Cork coimty. Carlow factory in the 1926-27 season manufactured 11,979 
tons of sugar, and its proprietors, the Irish Sugar Manufacturing Company, 
received by way of subsidy £181,502, according to a statement made in the 
Dail. 


In Parliament recently the Minister of Agriculture issued some figures 


showing the amount of subsidy paid to the various beet sugar factories 
Great Britain since the introduction of the subsidy. 

Factory. 1924-5. 1925-6. 1926-7. 

Cantley 

£272,517 


£331,934 . . 

£460,984 

Kelham 

119,188 


86,224 . . 

242,679 

Ely 

— 


187,699 . . 

466,831 

Ipswich 

— 


57,034 . . 

401,259 

Colwick 

74,092 


160,022 . . 

258,278 

Spalding 

— 


— 

124,197 

Kidderminster .... 

— 


63,163 . . 

149,373 

Poppleton 

— 


— 

141,673 

Felstead 

— 


— 

85,984 

Wissington 

— 


48,725 . . 

92,242 

Bury St. Edmimds 

— 


73,603 . . 

346,441 

Peterborough 

— 


— 

164,612 

Greenock 

— 


2,759 . . 

14,784 

Cupcu* 

— 


““ . . 

49,195 

Total 

£465,797 

« • 

£1,001,065.. 

£2,998,542 


Another statement issued shows the amount of the individual guarantees 
made under the Trade Facilities Act to the various beet sugar factories that 
have applied for assistance. 

Guanatees 

Name of Company. Factories. given. 

Anglo-Scottish Beet Sugar Corporation • • • • | j • • £610,000 

? Poppleton (York) \ 

Second Anglo- Scottish BeetSugckr Corporation | Cupar | • . 865,000 

\ Felstead ; 


West Midland Sugar Co. Kidderminster 

Orchard Sugar Co Greenock 

Central Sugar Co PeterbOTough 

Lincolnshire Beet Sugar Co Bardney 


150.000 

180.000 

185.000 

225.000 


Total £2,215,000 
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Sugar Beet aad the Coat of ite Ihroductioa. 

Some Comparative Figorea. 


In the Monthly Bulletin of Agricultural Statistics,^ issued by the Canada 
Dominion Bureau of Statistics there recently appeared a paper comparing the 
cost of growing sugar beets in England, the United States, and Canada. From 
this we reproduce the following tables and notes. 

England. 

The cost of producing sugar beet in England was investigated in 1924, 
and a report on the subject by A. Bridges and B. N. Ddosy of the Agri* 
cultural Economics Research Institute, Oxford, was published as Research 
Monograph No. 3,’* by the Ministry of Agriculture.* The report itself should 
be studied by those wishing to go thoroughly into the costs of growing beet, 
but for present purposes it will suffice to give the detailed costs for the general 
average of 34 farms investigated, as taken from Table 4 in Appendix n 
of the Report. They are shown in Table I, the Canadian equivalents of the 
English currency being added at the par rate of conversion. 

I. — ^Average Cost of and Returns per Acre from the Growth of Sugar Beet 

IN England, 1924. 


Items 

TgngHflh 

currency 
£ B. d. 


Canadian 
currency 
$ cts. 

Labour 

11 

9 10 


55 

93 

Feurmyard manures 

2 

4 3 


10 

77 

Artificial manure and residues 

3 

8 lOi 


16 

76 

Seed 

0 

8 2 


1 

99 

Rent and rates 

2 

0 6 


9 

85 

Other exi)enBeB 

2 

0 8 


9 

90 

Total cost . . . 

. 21 

12 34 


105 

20 

Transportation 

2 

10 8 


12 

33 


24 

2 114 


117 

63 

Gross price received 

. . 25 

18 3 


126 

11 

Profit 

1 

15 34 


8 

58 

Manurial residues 

1 

16 5 


8 

86 


The average yield of washed roots was 10*20 tons per acre. “ Tare,” 
i.e., the amount of dirt adherent to the roots carried to the factory, ranged 
from 8*7 to 46*6 per cent., and the average was 16*9 per cent. The sugar con- 
tent ranged from 14*2 to 19 per cent., and the average was 16*6 per cent., 
which was well above the standard set by the fcustones, viz., 16*6 per cent. 
The average approximate distance from the factory of the railway station 
nearest to the farm was 28 miles* 

Table I shows therefore that for the 34 farms investigated, the avercige 
total cost of production and transportation in 1924 amounted to $117*63, the 
average gross price received was $126*11, leaving an average profit per acre of 
$8*68 in addition to the value of the manurial residues after lifting of the crop, 
estimated at $8*86. Reduced to a tonnage basis, the report shows a total 
average cost of $ll*61,and a gross price of $12*36, showing the profit per long 
ton of 84 cents in addition to 87 cents, the estimated value per ton of the 
manurial residues. 

> VoL so. No. 228 (Mueh 1027) 90-04. 

* Sugar Beet : The Bieenlti of ml laqulry into Ooita of mductio^ Yields and Returns in 1S24. 
lOiiiBtry of Agrlcnltiire aad Tisheiies, 10, Whitehall Place, London, B.w.l. Price 8s., post tree. 
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United States. 

In the issue of the Monthly Bulletin for December, 1926 (p. 390), brief 
reference was made to an inquiry conducted by the United States Tariff 
Commission into the cost of sugar beet production in the nine States of Michi- 
gan, Ohio, Nebraska, Colorado, Utah, Idaho, Wyoming, Montana and 
California. The results are in process of publication in the form of a report 
of ten parts, nine dealing with the different States represented, and the tenth 
summaris^ing the costs of production of sugar beets in the United States and 
presenting an economic analysis of the sugar beet industry. Up to the present 
seven parts have been published, dealing with the States of Michigan, Ohio, 
Nebraska, Colorado, Utah, Idaho and Wyoming. Each pcui) gives the costs 
for the States, as compared with the United States as a whole. 

n. — A verage Costs per Acre or the Production or Sugar Beets in the United 
States, 1921-23, and roR the Average or the Three Years 1921-23.^ 

Three year 


average 

1921?8 

Items $ ctf. 

Machine operations, etc 17 37 

Contract labour 23 02 

Horse labour 12 58 

Tractor and labour of operation 1 43 

Seed 3 39 

Commercial fertilizer 0 51 

Manure 3 94 

Minor direct costs 1 11 

Equipment, repairs, depreciation and shelter 4 46 

Irrigation 1 69 

Taxes 3 14 

Minor general costs 1 12 

Gross costs, excluding capital charges 73 76 

Credits 2 97 

Net costs, excludmg capital cheurges 70 79 

Capital charges — 

Land charge 13 43 

Interest at 6 per cent, on other capital 1 76 

Net costs, including capital charges 85 98 

Average returns to growers 87 88 

Profit, excluding capital charges 17 09 

Profit, including capital charges 1 90 


Canada. 

There are at present for Canada no data respecting the costs of growing 
sugar beet derived from specific statistical inquiries as in the case of England 
and the United States, but Dr. Frank T. Shutt, Dominion Chemist at][the 
Central Experimental Farm, Ottawa, has furnished a statement of the 
costs of growing sugar beet in Ontario, as recently supplied to him by Mr. 
Henry Stokes, Agriculturist of the Dominion Sugar Beet Co., Ltd., of 
Chatham, Ontario. The Dominion Sugar Co., Ltd., are themselves growers 
of sugar beet, besides contracting for the supply of sugar l>eets from growers 
within the radii of their two factories. The total cost in this instance works 
out at $46*75 per acre. 

Mr. E. S. Hopkins, of the Central Experimental Farm, has furnished 
the following statement (Table III) as to the estimated cost of growing sugar 

* Thl4 table given here in abridged form. In the MofnUdy Buttetin the figures of the three years, 
1921, 1922 and 1928, are also shown. — Bd. 
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beets in Ontario and Alberta. This is based, he states, upon the cost of 
growing a somewhat similar type of crop such as mangolds. 


in. — ^Estixatbd Atbbaqe Costs fbb Aobb ot obowino Sugab Bbbts vx Ontabio 


Item! 

Bent and taxes 

Manure 

Seed 

Machinery 
Manual labour 

Horse labour 

Total 

Yield per €icre^ 
Cost per ton 
Value per ton 


AND IN AlBBBTA. 
Ontabio 

Statement Amount 

$ CtB. 

Including overhead ex- 
penses 7 50 

40 per cent, of 16 tons 

at e2 12 80 

6 lb. at 70 cents 4 20 

2 85 

135 hours at 25 cents 33 75 
80 hours at 10 cents . . 8 00 

69 10 

9 tons 
i>7-68 

no (9 tons at nO) . . 90 00 


AlBEBTA 

Statement Amount 
$ cti. 

. . Including irrigation 

. . charge 8 00 

. . No charge is mctde 
for manure 

. . 6 lb. at 70 cents . . 4 20 

1 35 

. . 135 hours at * 30 

cents 40 50 

. . 80 hours at 8 cents 6 40 

60 45 

. . 10 tons* 

.. S6-04 

. . SlO (10 tons at $10) 

100 00 


Profit shown 


20 90 


39 55 


It will be observed that whilst the Dominion Sugar Company places 
the cost at $46*75. the total given by Mr. Hopkins is $69*10. In the former 
case, however, the expenses would be less upon land adjacent to the factory 
and cultivated in close connexion with it. The costs as estimated by Mr. 
Hopkins are doubtless nearer to those received by the average farmer growing 
beets under contract for the factory. 

Upon comparing the costs of the production of sugar as between the three 
countries, England, the United States, and Canada, the cost is shown to be 
highest in England, where in 1924 the total average cost for all farms is $1 17*53. 
In the United States the total for 1923 amounts to $78*20 (including capital 
charges), and the Canadian total, as estimated by Mr. Hopkins, is $69*10 for 
Ontario and $60*46 for irrigated land in Alberta. The figures are not exactly 
comparable owing to differences of year and methods of computation ; but they 
appear to indicate that the advantage lies with Canada in respect of the costs 
of cultivation. Profits depend upon price, season and yield ; but it will be 
noticed that in all three countries the profits to the growers are substantial, 
being $8*58 per acre in England (1924) ; $22*71 in the United States (1923) ; 
$20*90 in Ontario and $39*56 in Alberta, the Canadian figures being based on 
average yields and values. 

An important element in the condition affecting the growth of sugar beet 
is the value of the manurial residues. To these the English investigators 
assign the definite sum of $8*86 per acre. In the United States inquiry the 
value is taken into account by charging to the first crop 60, to the second crop 
30, and to the third crop 20 per cent, of the farmers* estimate of the farm value 
of the manure, excluding the cost of haulage and application.* The point is 


i Ayemge yield for 5 years, 1920-24, in Ontario given in the Canada Year Book, 1925, page 256 
» Avenwe yield — 1928 to 1926 — at Lethbridge Station on irrigated land (see Beport of this 
Station for 1925, page 26). 

* Eeport on Costs til Producing Sugar Beets, Pt. 1. Michigan, p. 11, U.S. Tariff Commission, 
.Washington, U.S.A., 1925. 
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referred to in the statement furnished by Mr. Stokes for Ontario ; and in 
Mr. Hopkins* estimate, the charge for manure is placed at 40 per cent, of the 
value for Ontario, whilst no charge is made for mamne in the cost of Alberta, 
presumably owing to the high natural fertility of the irrigated land. 

It is certain that wherever the climatic, cultural and economic conditions 
are favourable for the establishment of beet sugar factories, the sugar beet is 
a profitable agricultural crop, besides giving rise to increased employment 
on the land and .entailing an excellent prepeiration resulting in increased yields 
for succeeding crops in the rotation. Futhermore, it is worthy of note that 
Canadian-grown sugar beet seed has given results fully equal to those obtained 
from the best imported seed, as has been proved by experiments conducted 
continuously upon the Dominion Experimental Farms since 1902. In 1926 
the averages from sugar beet grown at 21 of the Branch Farms and Stations 
throughout the Dominion were : Sugar in juice 17*6 ; co-efficient of purity 
S6 per cent. 


Sugar Production in British Tropical America. 

A Survey and Some Recommendations. 

In the June issue of Empire Prodiiction appears a long paper by Mr. 
Habold T. Poolby, Director of the British Empire Producers Organization, 
giving an account of his recent visit to British Guiana and the West Indies, 
in the course of which he investigated the politico-economic position of those 
colonies. We give below some excerpts that relate to the S’lgar industry. 

Economic Considbbations. 

Aspirations towards the political federation of the West Indian Colonies 
and British Guiana have been due largely to the desire to establish the 
control over their own destinies which the Dominions enjoy. This question of 
political federation is sufficiently remote, and if it is to pre-suppose anything 
like complete “ democratic ” control in each of the constituent Colonies, then 
it is outside the range of visible probability. The West Indian Conference, 
which the Colonies owe to the foresight of Sir Edwabd Davson, provides 
precisely the machinery which is adequate to present-day conditions. Its 
first report strengthens the view that economic federation, or, at any rate, 
close economic agreement, is much more a matter of practical possibility. 
There seems, however, little doubt that even that will have to come by stages, ' 
the first of which must be agreement in regard to certain individual industries. 

A mutual interest in sugar, amoimting in some cases to a dependence 
on that product, has been the basis of most of the common action on the part 
of these Colonies in the past, and will always continue to be a most important 
tie. If the sugar planters had had the preference from Great Britain that 
common justice demanded in the openings of the bounty-fed European beet 
industry, the West Indies would be fiourishing, British Guiana might have 
held the position that Cuba holds to-day, and Great Britain would be many 
millions richer. It is not even yet too late for much to be done, and the free 
import of their sugar into Britain, retaining the duty on foreign sugar at its 
present level, would stimulate West Indian prosperity more than any other 
single action, and would react in purchases from Britain that would outweigh 
any sacrifice of revenue 
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In purely economic conditions our West Indian Colonies vary markedly* 
Barbados, small, self-contained, cultivated to the very rim, and with a teeming 
black population ; British Guiana, below the sea level, under-populated and 
lacking labour, its large planters being for the most part still larger merchants, 
off the beaten track of trade, with a hinterlcmd of untold possibilities like 
some Sleeping Beauty awaiting an awakening force ; Trinidad, rich in its oil 
wells and asphalt, once the only and still an important entrepot for Venezuela, 
the Spanish Main, and the Eastern Antilles, finding in its wealthy merchants a 
new and valuable class of agricultural producer, possessing perhaps the most 
effective example of real co-operation in the whole area, steadily engaged on 
centralizing its important sugar production. 

Jamaica, in the wash of the traffic to and from North America and the 
Panama Canal, emphasizing the distillation side of its sugar industry and 
suffering for that because of prohibition on one side of the Atlantic and ex- 
travagantly high duties on the other, divided in its affections between the 
old love Sugar and the new love Fruit, striving to make apolicy for the indepen- 
dent handling of the latter, preoccupied with a demand for direct transport 
apart from the lines controlled by those who control the market for fruit, 
capable of developing an enormous tourist business, tending a little perhaps 
to regard itself as apart from the other West Indian Islands 

There is no industry in the world which more urgently demands co-opera- 
tion and good accounting than agriculture, and there is probably no industry 
which gets less. If this is true of all agriculture it is most emphatically true 
of that which is carried on in the Tropics. Nature in those parts is lavish both 
in generation and destruction. The average of a well-conducted cane sugar 
estate, for example, may easily be a substantial average profit over a period 
of fifty years ; but if the annual results are plotted the line will go to the top 
of the chart in one year and perhaps to the bottom of it the next. For this 
reason, the industry must be on a wide basis and must freely share its dis- 
coveries : that is co-operation. Further, it must be prepared to regard its 
peak years with pessimism in order that it may be able to face its years of 
disaster with fortitude : that is accounting, and particularly cost accounting. 
Cost accoimting reveals not merely what each acre gives of sugar, or emy other 
product, but the even more vital knowledge how many dollars of profit that 
acre yields. In addition, it points to those parts of an industry that are not 
pulling all their weight, and in cane sugar it points infallibly to the need for 
cane yielding a higher sugar content. The factories can extract a maximum 
of the juice that is in the cane, and with little additional cost they could 
extract more if it were there, so that the immediate need is for cane with more 
sugar in it and for research to produce that cane, dealing of course with the 
underlying problems of soil, tilleige, dreunage, irrigation and so forth. So again 
the argument swings full circle to co-operation : in order to urge upon the Gov- 
ernments the rights of producers in the chief market of the Empire ; in order 
to bring about the best method of economic organization with its focal point 
of soimd accounting ; and in order to concentrate in a common effort on the 
research, particularly field research, the need for which accoimting reveals. 

Tropical agriculture suffers, too, from the confiict between two extremes : 
the settled ideas but incalculably valuable experience of the man who has been 
for many years in one Colony or even on one estate; and the concentrated but 
untried theory (combined with a not- to-be-despised energy and enthusiasm) 
of the youth fresh from scientific training. And the business of co-operation 
is to leaven the fine mass of the one with the multiplying yeast of the other — 
allowing the gaseous by-products to escape. 
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British Guiana. 

The sugar industry (including rum), the most important in British Guiana, 
is mainly conducted by large firms who are also merchants. The control 
of these firms is not, as a general rule, in the colony, and in only a few cases 
do the proprietors visit British Guiana with ahy regularity. There are, in 
addition, a few individual estates, some of which are grouped together. 
Owing largely to the low price of sugar and the lack of sufficient labour, a 
tendency to centralization and improvement of production has grown in the 
colony. This has resulted in considerable attention being paid to factory 
methods. (It may be mentioned here that in one factory, as one example of 
many, I was told that continual and continuous efforts to get British machinery 
were defeated by strikes in Britain until, no longer delay being possible, 
orders had to be given to the United States). As in all the colonies, factory 
work is further advanced than field work, but a realization of this is causing 
new effort on the part of the British Guiana Sugar Planters’ Association, in 
which the industry is organized. A sugar experiment station, supported by 
the Association, is examining soil problems and investigating new varieties of 
cane. The Superintendent of the station claims that the correction of the 
view that Demerara subsoils were generally alkaline, by station experiments 
establishing a slight acid reaction, is of the highest importance. Attention 
is also being paid to the mechanical condition of the soil, a subject of much 
importance in view of the wet stiff soil in which most of the cane is grown. 
Planters are anxious for the new and suitable varieties of cane with a higher 
sucrose content upon the production of which so much depends, and the 
station, fully realizing the urgent importance of such new varieties, holds 
that soil conditions must be made right for them. Field records are carefully 
kept, and enable the history of any variety, wherever planted, to be followed, 
or, by a cross classification, the behaviour of any field to be estimated, under 
differing treatment. Success should certainly attend the station’s work, if, 
on the one hand, the industry takes a broad view of the time and work necessary 
to produce results from research and experiment, and, on the other, the 
station avails itself of the incomparable practical knowledge of the planters 
with long and successful experience of cane planting and sugar production 
in the colony. The plemters bear practically the whole burden of the station, 
and it seems a clear case for support from the Empire Marketing Board’s 
Research Funds. 

Among the planters themselves there might be more co-operation of a 
technical kind. I found no reluctance on the part of any planter to explain 
all his methods freely to others in the industry, but there may perhaps be a 
little lack of enthusiasm for the part of an explainee. Personal discussions, of 
var3dng practices, would be of the utmost value. Various factory refinements 
and a mass of drainage, mechanical cultivation, and fertilizer problems are 
being examined individually. There does not appear to be enough personal 
discussion of these ; each man rather backing his fancy. 

The Sugar Planters’ Association is doing good work. The collection of 
statistics and circulation of comparative results of the Various estates is of 
high value, the sugar experiment station has already been referred to, and 
papers and discussions bring those interested in the industry together upon 
matters of common interest. On the political side, the arguments for an 
increased and established preference have been ably marshalled and presented 
on many occasions. The objects of the Sugar Federation of the British Em- 
pire were generally approved. 
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Demerara has two especial sugar cultivation features. Canes ripening 
all the year round — at one estate I saw fields in every stage from fallow 
to fallow — amid the system of empoldering lands and its concomitant of water 
transport. Labour* as is well known, is short, which in addition to the severe 
limitation of cultivated acreage in the midst of potential square miles, has led 
to some inevitable bad praotices, such as burning trash on cane, but also to 
much ingenuity in labour saving. Here, as was also the case in the West 
Indian Islands I visited, the factories are generally working with much less 
cane than they can handle. 

The British Guiana Sugar Planters* Association have established their 
case that a fair offer was formerly made to East Indian labour, but a deadlock 
persists on the present suggested terms, which, I was informed, the colony 
cannot possible implement. There does not seem sufficient warrant for the 
view held by some persons that considerable supplies of negro labour would be 
available for British Guiana from the British West Indian Islands. A certain 
number might possibly be obtained from Barbados, but Jamaica, so often 
quoted as a source, owing to the migration to Cuba, is likely to need all her 
labour, if she develops as her potential wealth justifies one in believing she will. 
The East Indian is happy and successful in British Guiana, and no effort should 
be spared to persuade the Government of India, for the sake of their own people 
to accept terms less one-sided than their stipulations of 1925. 

I was very deeply impressed — an impression that was strengthened at 
every stage of my visit to the colonies in this area — ^with the importance 
of thorough eiccounting methods, and more especially of cost accounting. 
Accounts provide diagnosis, and without accurate diagnosis there cannot be 
successful treatment. Tropical agriculture requires the most careful and 
systematic cost accounts for the especial reason that its financial results vary 
so largely from season to season ; but it appears to be the exception rather than 
the rule that anything like accoxmting on this scale exists. Some few estates 
are developing excellent systems with complete field records, and the benefit 
is apparent. 

Considerable doubt as to the effect of the competition of Dominion pro- 
ducers in the sugar market of Britain is expressed, but producers realise the 
necessity of acting as a whole-Empire industry. They seek, however, and 
somewhat naturally, some assurance that when the Empire supply begins 
to form a large proportion of Britain’s sugar consumption, the Colonial 
producer will not suffer from competition from highly protected Dominion 
suppliers enjoying an equal measure with the Colonies of preference in Great 
Britain. Producers are sympathetic with the refiners of Great Britain, and 
anxious to co-operate in every way, though they do not feel justified in 
making undue sacrifices of the possible future development of white f€W5tory 
sugars, without very substantial assurances of a buying preference at the hands 
of British refiners for their raw sugars. The free entry of their sugars into 
Great Britain with the maintenance of the present duty on foreign would, 
without question, be the salvation of the West Indies and British Guiana. 
That every effort must be directed to achieving this seems to be the conviction 
of all those engaged in the ind\istry in the colonies visited. 

Considerable importance is attctched to the production of power alcohol 
from mola49ses, and one estate runs its field machinery and motor vehicles 
on the spirit so produced. Nearly all the factories produce bagasse in excess 
of their fuel needs, and there is considerable enquiry in regard to the processes 
for compression into board. Molasses is also being bought very generally by 
a U.S.A. Molasses Corporation. 
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To those who are apt to bemoan the supposed lack of efficiency in West 
Indian sugar production, a salutary lesson and a cure for their pessimism 
might be found in the three British Guiana sugar estates I was able to inspect — 
the Blairmont group. Diamond, and Uitvlugt — and doubtless in many others 
1 did not see. 

Trinidad . 

A large number of small estates in the southern part of Trinidad have been 
amalgamated to form a group, of which the central is the Usine Ste. Madeleine, 
and an attempt is being made to group others further north into a second 
amalgamation. The mills at the Ste. Madeleine are British, and one set of 
rollers is 47 years old, and still operating. Labour-saving devices and mechan- 
ical refinements are up-to-date. The out-turn capacity is normally 26,000 
tons of sugar, but last year’s output was 29,365 tons. There is a refining 
plant, including the Bach sulphitation and Suchar processes, neither of which 
is in operation. Yellow crystals were being made. Field methods appear to 
be of a very high order. Sunhemp was being grown between the rows for 
green manure, and Bengal bean as a rotation crop. The Ste. Madeleine 
estates have inaugurated systematic cost accounting. The variety of processes 
involved in sugar production, agricultural, chemical, mechanical, etc., make 
it essential that these should be thoroughly co-ordinated ; and good accounting 
is the basis of such co-ordination. The manager is an experienced accountant, 
and has introduced a system which gives a true picture and history of every 
point of every process in field or factory. 

The whole sugar area hAs suffered badly from the froghopper pest, and 
the factory is consequently not working to capacity. This is in the northern 
sugcir area, and an effort is being made to amalgamate the estates in that area 
on the lines of the southern group. 

A very much larger proportion of cane appears to come to the factories 
from small farmers in Trinidad than is the case in British Guiana or Jamaica. 
The roads are filled with a stream of small carts conveying cane in this way. 

The froghopper pest is one of the most serious obstacles to cane growing ; 
for example, in 1916-17 the sugar exported was 71,000 tons ; in 1917-18, 
45,000 tons ; and 50 per cent, of this loss was officially attributed to the frog- 
hopj)er (Report on Froghopper Blight, by C. B. Williams, January, 1921). 
A committee representative" of the leading sugar companies, the interested 
Associations and the Imperial College, under the chairmanship of the Director 
of Agriculture, the Hon. W. G. Freeman, is engaged upon an examination of 
this important subject. Among the problems being studied are the following : 
Preventive measures ; including clean cultivation, selection of varieties 
and rotation crops, such as the Bengal bean, which deprives the froghopper 
of its natural food (grasses). This is much favoured, and interplanting of sun- 
hemp and rotation with Bengal bean may have helped to cause the compara- 
tive freedom of Ste. Madeleine. Destruction by spraying, etc. ; cyanogas 
insecticidal dust has been tried with promisitig results ; a large effort with 
this preparation is being made this year. 

Natural enemies : As far as I know, the introduction' of bird sanctuaries 
is the chief or only measure taken on these lines. It is said that the mongoose 
destroys the natural enemies of the froghopper, and an old bounty of 6d. per 
mongoose body is to be renewed. 

In Trinidad, as in British Guiana, there is a surplus of bagasse over fuel 
needs. Ste. Madeleine exports bagasse to a Celotex Company. There 
seems a prvma facie case for a central bagasse-board factory in Trinidad for 
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that colony and also one for British Gniana, but the tendency of successful 
field research is to produce less fibre, and it may be a narrow economic margin 
between burning bagasse on the one hand and selling bagasse and burning oil 
on the other, even in Trinidad where oil is easily available. 

Jamaica. 

The production of sugar, as such, in Jamaica has undoubtedly sufiered 
from the fact that rum has until recent years been in many ways a more 
profitable product, but there are signs now that more modem equipment 
and more scientific field methods are gaining rapidly upon the industry. 
A great deal of what was sugar land has been devoted to banana growing, 
not always wisely, but much excellent fiat land remaining has all the require- 
ments for sugar production save one, and could be, and in some cases is being, 
rendered completely suitable by the application of irrigation. 

Amity Hall, in Vere, has obtained the best results in the island and 
especial attention has been paid there to careful cost accounting and to field 
work, especially the development of new varieties of cane. There is a well- 
equipped and stocked nursery of yotmg canes on a scale very much greater 
than that of any other sugar estate visited. The irrigation scheme for the 
Vere district is now an accomplished fact. This is fiat coimtry in the south 
of the island and at the foot of a range of limestone hills into which the streams 
disappear, the only available water being from Salt River, which, as its name 
implies, is not suitable for direct irrigation. Accordingly water has to be 
brought from the Cockpit river or lagoons for a distance of about six or 
seven miles by a level canal, whence it is pumped seventy feet up to a high 
level supply, whence the fiat district of Vere is irrigated. This is a co-opera- 
tive scheme which has proved of considerable value to the district. 

Gray’s Inn Factory, near Anotto Bay, was apparently pu^ down by its 
former owner in an area devoted to bananas in the hope that sugar cultivation 
would follow it, a hope which has not been realized, although owing to an 
imderstanding with the Atlantic Fruit Company (aided by Panama disease in 
banana walks in the district) it is possible that greater supplies will be forth- 
coming in future years. This factory is on the “ T ” shape system, the boiling 
house going out at right angles from the centre of the mill. It is electrically 
driven and well equipped and designed. The shortage of cane has, I under- 
stand, prevented the factory from operating on a profitable basis. 

Catherine Hall, near Montego Bay, is a good example of a small factory 
economically run, and the Barnett estates which supply it with cane have 
excellent cultivation and a partial irrigation system. 

Duckenfield, on Plantain Garden River, is a well-built modem factory 
electrically driven. The Managing Director is a Cost Accountant and has 
established the factory and field accounts on an excellent basis. I had the 
advantage of going through the system with him. The factory has a capacity 
of 10,000 tons of sugar, and the Company have about 7000 €W3res of land 
all of which is alluvial and fiooded periodically by the Plantain Garden River. 
Cultivation is simple and the yield should be good. There is, however, 
in this Eastern part of the Island the recurrent risk of hurricane. A light 
railway held jointly with the United Fruit Co. goes through the property 
•and also connects it with Morant Bay, a deep water port. 

The Rum industry of the Colony has suffered owing to the high duties 
in Great Britain cmd prohibition in the United States, but there would 
appear to be scope for considerable development if unity can be achieved 


416 




Sugar Production In BritM Tropical America. 


among the producers for the purpose of publicity on this side. I inspected 
distilleries at the four sugar factories named above, as well as in one or two 
other places. The method generally followed is that the molasses are mixed 
with water and with dunder (i.e., the residue from the still) and fermented in 
vats by means of the yeast remaining in the vats and in the dunder. After 
fermentation the wash is distilled through retorts Nos. 1 cmd 2. The product 
of distillation is, according to alcohol strength, (a) rum ; (b) high wines ; (c) low 
wines. The low wines are put in No. 1 retort, the high wines in No. 2 for the 
next distUlatiqn. The coloxu* is determined by the addition of caramel 
(burnt sugar). It is claimed that this does not in any way decide or affect the 
flavour of the nun. 

The principal rums made in Jamaica are : — 

( 1 ) “ German ” Rums — ^these are rich in ethers which are mainly extracted 
by the German chemists, so I am told, and the residue sold (mixed, it is alleged, 
with potato spirit) to the West African market as “ Jamaica Rum.” These 
are also called “ Tea ” Rums, as they were bought by Russians for addmg to 

tea. 

(2) “ Plummer and Wedderbum ” Rums from Westmoreland and sur- 
romiding districts. These are rich flavoured rums, too rich for some palates ; 
they are the most frequent in the English market. 

(3) “ Common Clean ” Rum. This is the kind generally favoured in the 
North part of the Island, and appears to be one that conforms more or less to 
a regular standard of production. 

Progressive producers are beginning to be impressed by the need for the 
regularity of supplies of certain definite types of rum, without, of course, 
destroying their individuality of flavour. It seems clear that with some such 
classification of existing good quality rums and the bringing up to standard 
of the poorer types, this would enable the rum producers to combine to ad- 
vertise. It was also suggested that, looking to the future, a Rum Liqueur 
might be matured and advertised, particularly to emphasize the high advan- 
tages of rum in all mixed drinks, especially for a cold climate. 

Generally speaking, the Jamaica sugar industry needs more and better 
cane for its factories. The establishment of free Empire sugar into Great 
Britain would give all the stimulus necessary to rehabilitate the industry, 
but it must be accompanied by very considerably improved field work, 
careful accounting systems and further centralization and factory improve- 
ment. There appears to be no particular difficulty in obtaining the necessary 
labour. It is to be noted that while Trinidad and British Guiana have still 
large East Indian populations, there are ve^y few East Indians to be seen m 
Jamaica. 

We i egret to record the death of Mr. John McNbii., head of the firm ot Messrs 
John McNeil & Co., Ltd., Govan, Glasgow, who pass^ away last month at the 
age of 81. All his life Mr. McNeil took a keen interest in matters relating to sus^eu 
m aking and sugar machinery, and had the satisfaction m later years of seeing many 
of his own ideas become every day practice. He was well known to the older gener- 
ation of sugar men all over the world, who held him m high esteem. John McNeil 
began his engineering apprenticeship with Messrs. W. & A. McOnie of Glasgow, 
leaving them eventually with the ra.^ of Chief Draughtsmcm, to start in 1881 with 
the late Mr. Thomas Aitken the firm of Aitken, McNeil A Co. In 1896 this business 
was taken over entirely by Mr. McNeil, and continued under his direction, assisted 
by his two sons, as a private limited liability company (John McNeil A Co. Ltd.) 
till his death, up to which time he continued to take a mo^ active part in the business. 
He was one of the original founders of the Engineering Employers* Federation, 
as well as of the British Empire Producers’ Organization. 
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Cracking of tke Brass Tubes of Evaporators, 
Heaters and Evaporators.' 

By J. A. MABOmSB, 


Intboduotion. 

During recent years one has frequently heard speak in sugar circles of 
the cracking of the brass tubes of triple-effects and pre-heaters apparently 
without the slightest cause, this occurring sometimes crossways, though 
generally longitudinally to the axis. The only reference to such occmrences 
it has been possible to find in the sugar literature of Java is an article by 
H. Th. Wbissenborn,* where, in regard to a question regarding the settling 
of oil on the outside of the tubes of evaporators, he says : “I have asked 
the opinion of a number of chief engineers in regard to the value of tinned 
copper compared wdth brass tubes ; five of them appeared to prefer tinned, 
because these seemed less liable to cracking across.” In the general tech- 
nical literature, however, much can be found regarding the cracking of brass 
goods, especially condenser tubes, after 1891, when, for the first time, a 
scientific explanation of the phenomenon was given. That great importance 
is attributed to the investigation of cracking is seen from the special com- 
mittees appointed by scientific societies dealing generally with the corrosion 
of metals : the American Society for Testing Materials, in the U.S.A., the 
Institute of Metals, in England, and the Handelsschiff Korrosion und 
Metallschutz in Germany. 


Cause of Brass Tube Cracking. 


It appears from what has been published in the last ten years that 
although the cause of this cracking is quite well known, yet a certain means 
of guarding against the effect hajs not yet been discovered. Internal stresses 
are regarded as the cause ; but, though these can be relieved by sufficiently 
annealing, this remedy cannot be always applied, since at the same time the 
quality of the metal demanded for certain special purposes disappears, 
e.g., that it must be “ hard-drawn.” It would, however, appear to follow 
from the investigations of G. Masing* that internal stresses in brass tubes 
having 65 per cent, of copper can be practically removed by a very careful 
annealing at a temperature between 200 and 300° C., that is below the tem- 
perature at which crystallization takes place, and this without the hardness 
of the alloy being diminished. 

The first scientific contribution on this subject dates back to the year 
1891, when it was accidentally discovered that the presence of internal 
stresses can in advance be identified in brass goods which would crack sooner 
or later. This was at the munition depot at Troisdorf, where the splitting 
of brass cartridge cases (the copper/zinc composition of which was 72/28 and 
66/34) was investigated by Dr. Brunswig.* He immersed the brass cases 
in a solution of 1 part of corrosive sublimate (mercuric chloride) in 100 
of water, when within 6 mins, cracks appeared, which in all respects were 
similar to those occurring in the warehouse after many weeks. As the 
results of many experiments, it was concluded that : (1) Cracking takes 
place in the drawing, and after the drawing of insiifficiently annealed parts 
of cartridge cases ; (2) cracking is the result of a certain stressed condition ; 
(3) brass goods having such stresses split quickly when their surface is attacked 


> Translation (abridged) from an articl^nblisbed in the Archwf, 1026, 34. No. 3S, 1051-1062. 

° Archie/, iVeralagen. Afl. 4,) 1024, 170. 

' ZeUeehri/t MetaiOmde, 1024, 257 ; 1025, 17. 

* This latter is generally the composition (known as two to one alloy *') that is used lor the 
manufacture of tubes employed for jmoe evaporatoni in cane sugar factories. — B d., 
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in some way or other mechamcally or chemically ; and (4) this is best done 
by sublimate or other soluble mercury salt, by nitric acid vapour, by ammonia, 
and more slowly by oxidation and by air. Shortly after the sublimate test 
was replaced by the use of mercury nitrate, which at the present time is in 
general use in munition factories. 

Applying this test it was found that heating to 250° C. for a few hours 
with small articles, and for a few days with larger apparatus, is sufficient 
completely to prevent cracking. If the temperature can be raised to 250° C. 
by immersing the articles in a bath of molten zinc chloride, then the time of 
annealing is much shortened. Later at Troisdorf the cartridge cases were 
automatically heated to 450° C. by passing them through heated pipes, 
the time of heating being regulated just so that cracking is prevented. This 
discovery gave rise to the elaboration of a great number of tests, described 
in recent technical literatxire, these dealing with the cracking of every kind 
of brass goods of the most varied composition, form, and manner of manu- 
facture, principally, however, with condenser tubes, which form such an 
important item of marine machinery, being used for that purpose in great 
quantity. 

Von Schwabz demonstrated by many experiments that the cracking 
of condenser tubes can only be ascribed to the presence of internal stresses, 
and further proved that between the outside and the inside of a tube very 
great strains exist, which can be brought about by the attack of scum from 
the condenser water, by its adhesion, or by both effects. Again, he showed 
that tubes which had been in use for years could suddenly split if when 
removing them for cleaning they were not sufficiently carefully handled. 
Even tubes in store, which therefore had been unexposed to injury, could 
split. Comparative tests showed that all split tubes showed greater internal 
stresses than sound ones, though the latter were not wholly free from such. 
These results were later confirmed by G. Masino and C. Haase, ^ Moore and 
Beckingsale,> and R. J, Anderson and E. G. Fahlmann,* and by many 
others. 

Besides the mercury nitrate test, the latter two investigators used the 
following means of exhibiting internal stresses of brass tubes, and further of 
calculating them : Sector-shaped pieces from solid rods, and strips from 
tubes, are cut, these after lemoval bending up ; then from the inclination, 
and tlie degree of bending, the internal stresses can be calculated. But 
Rosenhain has pointed out that calculation in this way is not so simple, 
since the strip ciuves according to the middle line of the tube, so that actually 
the result cannot give a true indication of the state of strain. An “ average 
stress ” is then determined. 

Other Literatctbe. 

At the 19th annual convention in 1916 of the American Society for Test- 
ing Materials, A. E. White read a paper^ on “ An Investigation leading to 
Specifications for Brass Condenser Tubes,” the causes and prevention of the 
cracking being then discussed, and again later by the same Society in 1917 
and 1918. Benoough and May* stated in 1922 that the generation of elec- 
trical currents by the scale from river and sea water played a part in the 
rapid corrosion of brass tubes. W. R. Webster* drew attention to the effect 

' Paper read before the Deutsche Qesellsohaft fttr Metallinmde. 

> SnginseHng, CXVl, 822. ' Ibid, CXVn, 878 

* ProceedinffB of the American Society for Teeting Materiale, 19th AnntuU Meeting, 1016, 
Technical Pavefe,page 158 ^ ISngineering, CXVL 672. 

« Prooeedinge of the American Society for Teeting Materiate, Technical Papere, 1017, page 147. 
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of the rate of rolling or drawing in manufacture on the quality of the brass. 
W. E. W. Milunotoni cited a case of “ fatigue failure in brass tubes ” 
which had passed all the tests, this being traced to vibration, the splitting 
ceasing when the shaking was prevented. W. Fraenkbl* reported ont he 
favourable effect of tinning. W. Rosenbebg,* chief engineering expert 
of the Norddeutscher Lloyd, pointed out that the occurrence of two kinds 
of crystals, the a and the /S-alloys, gave rise to electrical currents, having 
as its consequence the de-zincification of the brass, so that in tests made 
in two steamers, in which the condensers were put under electrical tension, 
a great improvement was brought about, the ‘‘ Adalia ’’ using tubes of 62/38 
alloy never requiring to replace a single one after seven voyages. A similarly 
favourable result was reported by the Manager of the Brighton Generating 
Station,* who applied the Cumberland electrolytic system, and no longer 
had any trouble with the cracking of his condenser tubes. J. Austin* stated 
to the Shipping and Engineers’ Society at Liverpool that in tests made 
with the condenser tubes of one of the Cunard steamers the application of 
a thin layer of bitumen paint had given good results, only 21 tubes having 
then to be replaced in three months, whereas formerly 441 out of a total of 
28,500 was the number which had to be taken out and made good again. 
Finally, there are the American* and British^ specifications for brass con- 
denser tubes. 


The Reversion of Nitrates in the Soil under Cultural 
Conditions in Mauritius.” 

By W. ORAIO, MSo.. and F. OIRAUD. 

Department of Agriculture, Mauritius. 

Pbbfacb.* 

This bulletin incorporates the results of certain investigations carried out 
in the Chemical Laboratories of the Department of Agriculture in relation to 
the changes which take place when quick-acting nitrogenous manures are 
added to the soil. They form a direct continuation of jirevious work in the 
same direction and are complementary to the extensive series of field trials 
which this Department has for many years conducted. These latter experi- 
ments have shown that when artificial nitrogenous fertilizers are applied to 
cane lands, which have already received dressings of organic manure and 
molasses, little or no effect is frequently observed. The researches reported 
in this bulletin appear to indicate that this is due to the influence of the organic 
matter, which causes the nitrogen of these fertilizers to revert to an unavailable 
form or to become converted into gas and so lost. In Mauritius the applica- 
tion of artificial nitrogenous maniu*es is very widely practised, and the net 
result of these investigations is to show that a considerable part of the arti- 
ficial manures so applied may very probably be unremunerative. This 
result is of profound importance to the sugar industry and should receive the 
most careful attention of all planters. 

* Engineering, CZVn, S58. 

ZeUechrift fitr MeUtUhundet 1928, 98. * XHe Rohrenindustrie, 1925, 19-20. 

* The Metal Induetry, 1924, 196. ' Engineering, OXIX, 112. 

^ Published by iHb American Society for Testing MateiialB, New York. 

^ Published by British Bngllieering Standards Association, 28, Victoria Street. Loudon. 8.W . i . 

** Abridged from a BnOetta published by the Department of Agrioultuxe, Mauiitius. 

• By Dr. TBHTAinr. 
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Inthodtjctory. 

Large stores of plant food exist in the soil, generally in a condition not 
readily available to the crop. For this reason, this food material must 
imdergo certain changes, which in the case of nitrogenous substances are 
brought about by micro-organisms ; thus protein substances in* the soil are 
successively converted into ammdnia, and finally into nitrates. The organ- 
isms, which cause this conversion of protein nitrogen into nitric nitrogen, are 
ammonifying and nitrifying organisms. Others, such as Clostridium (isolated 
by Winogradsky) and Azotohacter (isolated by Beuerink) have the power of 
fixing atmospheric nitrogen. Bacillus radicocola, which lives in symbiosis 
with leguminous plants, has also the power of utilizing atmospheric nitrogen, 
and it is for this reason that leguminous crops enrich the soil. The result 
of all these biological changes is that imder certain conditions, the soil gains 
nitrogen from the atmosphere, and that the organic nitrogen thus produced 
is converted into the form most useful to the plant, namely nitrogen in the 
form of nitrates. 

But imder some conditions, changes of a different order occur. Thus 
nitrogen in the form of nitrates may, under bad conditions in the soil, be 
reduced to ammonia, protein, or even gaseous nitrogen. Where ammonia or 
organic nitrogenous compounds are produced by the reduction of the nitrates, 
the nitrogen has been rendered temi)orarily unavailable for plant growth, 
whereas on the other hand when gaseous nitrogen is liberated, a complete loss 
occurs. According to Doryland,^ in the presence of a quantity of easily 
oxidizable carbohydrate material, e.g. sugar, not only is the production of 
amnionia and nitrate from the protein material lowered, but also some 
ammonia and nitrate pre-existing in the soil is assimilateii and converted into 
protein. When it is realized that on the nitrate production in the soil depends 
its fertility to a large extent, the importance of the above statement may be 
realized. 

In field experiments conducted by Kruger and Schneidewind, 
on plots dressed with urine or nitrate of soda the addition of large quantities 
of organic material dung and straw depressed the crop, as compared with 
control plots, the former causing the least depression and the latter the 
greatest dei)ression. This field experiment indicated that large applications 
of fresh organic manure do not themselves help the crop, but that they even 
diminished the effects of rapidly acting fertilizers like nitrate of soda or urea. 
The same conclusion has been reached by Murray, who studied the effect 
of straw on biological processes, stating that bacteria use the straw as a source 
of carbon, and use the nitrates (or in some pases, ammonium sulphate) 
as a source of nitrogen. Thus evidence has been collected in various parts of 
the world, of the harmful effects which may be incurred by the application of 
too large cpiantities of carbohydrate material to the soil, whereby the nitrate 
production is considerably depressed, and denitrification brought about. 

Previous Work on Effect of Molasses on Soils. 

A considerable amoimt of work has been done in investigating the aetion 
of molasses on soil, to account for the increase of yield consequent upon its 
application. Thus Ebbels and Fauque concluded that the increased yield 
was due to the stimulation of the nitrogen fixation organisms by the molasses. 
On the other hand de Sornay* showed that there was only a small increase 
' AfrimUttral News , Vols. 7, 9 and 10. 

' ** La Canne k Sucre a Tile Maurice ; Bull , de la Soc . dee ChinUstes de Suer , et de Diet . 1010, 38, 228. 

I . SJ ., 1020, 460. 


421 



August] 


The International Suipar Journal* 


imi. 


in the nitrogen content under laboratory conditions, and expressed his opinion 
that the benefit is due to biological factors, the plant food constituents of the 
molasses being insufficient to account for the total increase. Peck^ found 
that the application of molasses to the soil may not only not be beneficial, 
but even harmful, due to the depressing effect which the molasses has upon 
two biological processes of extreme importance, namely ammonification and 
nitrification. 

The organism which displays the most important part in the fixation of 
atmospheric nitrogen in the soil is Azotohacter chroococcum, which requires a 
supply of easily oxidizable organic matter in the soil. It has been shown by 
various authors, Pbinostein and Koch,* and Koch and Seydel,* that succes- 
sive small applications of dextrose greatly stimulate nitrogen-fixation, but 
that where a soil is rich in nitrates, the nitrogen fixation organisms may derive 
the nitrogen necessary for the fulfilment of their life processes, not from the 
air but from the nitrates pre-existing in the soil. It is thus seen that by 
varying the conditions in which they live, the nitrogen fixation bacteria may 
be changed from a beneficial to a harmful organism. The depressing effect 
which the application of molasses to the soil has upon nitrification is well 
shown by Tbmpany and Giraud,* who found that the rate of nitrification in 
the treated soil was much slower than in the untreated for a period of three 
months. When this interval had elapsed nitrification in the treated soils 
proceeded very actively, much more quickly than in the untreated soil. 
Winogradsky* has shown that the addition of 0-5 to 1 per cent, of dextrose 
or mannitol to a fertile soil results in an enormous increase in the number of 
Azotohacter present, whereas an increase in the amounts of nitric acid or 
ammonia in the soil results in a decreeise in the number of these organisms. 
Thus when 0-005 per cent, of nitric acid was added to the soil, 95 per cent, 
of the Azotohacter disappeared. 

Niunerous field experiments with cane have been carried out by the 
Department of Agriculture in various parts of Mauritius, and particularly at 
R6duit and Medine, the canes having been grown imder irrigation at the 
latter station. In the course of these trials, one fact has stood out very 
prominently, namely, that when organic manures are applied to the soil, 
artificial nitrogenous manures often produce little or no resj^onse. All 
examples of Mauritius soils so far examined have been rich in humus and in 
organic matter, the loss on ignition sometimes amounting to over 30 per cent. 
Consequently when heavy dressings of organic manures e.g. 20 tons of pen 
manure per acre, or 1 litre of molasses per hole, are applied, ideal conditions 
are formed for the conversion of the available forms of nitrogen into the non- 
available forms. Bulletin* 15 (General Series) of this Department reports 
field experiments conducted on eight estates ih different parts of the Island, 
and also at the Station at Ri^duit. The responses recorded to artificial 
nitrogenous fertilizers were very irregular, and in many cases instead of an 
increase in yield a depression occurred. In a further bulletin (shortly to be 
published) dealing with maniirial experiments from 1918 to 1926, further 
evidence is adduced on the same point. In fact the evidence points so strongly 
in the one direction, that it is suggested that considerable sums of money 
are being expended on artificial nitrogenous fertilizers without obtaining 
adequate increase in the yield. Tbmpany and Giraud,* in lysimeter trials 
observed the effect of the application of molasses upon tihe rate of notification 
in soil. When molasses was applied to soil, nitrification for some months was 


^ Pbok. S.8., H. S. P. Aj BnU. 89 : 1,8 1912, 116. » ' Centr, BaJd., 1911. U, 31, 670. 

^ and "Bulletin No. 28 (general Series) ; 1924, 94. » Ownpt, rend., 1926, 1^, 999, 1001. 
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almost entirely arrested, but after the effect of molasses had disappeared, 
nitrification proceeded at an increased rate, so that in a year, the total amoimt 
of nitric nitrogen recovered was greater when the soil had been treated with 
molasses that when it had not. One of the conclusions arrived at, namely 
that partial sterilization of the soil occurs, would seem to be borne out by 
Winogradsky’s^ work above mentioned. They also stated ; “ The tendency 
of ammonia and nitrates to revert to the insoluble form is very marked in 
Mauritius soils and it seems not unlikely that molasses application may have 
the effect of neutralizing to some extent applications of nitrogenous fertilizer 
by causing the nitrogen to revert in this way.” This seems to be a satisfactory 
explanation as to why no marked response to manuring with nitrogenous 
fertilizers is noticed. The present series of experiments were designed with 
the object of finding out to what extent denitrification may take place, when 
organic manures are applied to the soil at the same time as sulphate of 
ammonia or nitrate of soda. The first series was confined to the action of 
molasses of different manures ; in the second fumier, green dressing and 
molasses were tried with nitrate of soda. 

Experiments : Series I. 

Following six experiments were commenced at the beginning of October, 
1923, and finished in July 1924, so that the biological actions taking place 
in the soil were allowed to proceed for a period of almost 10 months. No, I : 
2 kg. of soil and 260 c.c. of water ; No, 2 : 2 kg. of soil, plus 60 grms. of molasses 
made up to 260 c.c. with water. No, 3 : 2 kg. of soil, plus 5 grms. of ammonium 
sulphate dissolved in 250 c.c. of water. No. 4 : 2 kg. of soil, plus 6 grms. of 
ammonium sulphate and 60 grms. of molasses in 250 c.c. of water. No, 5 : 
2 kg. of soil, plus 7‘5 grms. of sodium nitrate in 250 c.c. of water. No, 6 : 
2 kg. of soil, plus 7*6 grms. of sodium nitrate and 60 grms. of molasses in 250 c.c 
of water. Before and after the tests the following analyses were made : 
water content : ammoniacal nitrogen ; nitric nitrogen ; organic nitrogen. 

Following are the results obtained*: Experiment 1 ; None of the figures 
were very significant, most coming within the range of experimental error. 
Changes of the order observed are the normal likely to occur in the soil. 
Experiment 2 : There was quite a considerable gain in the amount of total 
nitrogen, probably due to nitrogen fixation organisms, e.g. Azotohacter^ 
which in the presence of easily oxidizable carbohydrates are able to fix 
atmospheric nitrogen. Ammonification had gone on to a certain extent, but 
no evidence was obtained of any nitrification. Experiment 3 ; Here nitri- 
fication had proceeded with such vigour that of the nitrogen present in the 
original sample as ammonia, 63-77 per cent, had been converted into nitrates, 
whereas in the same period, only a very little, namely 5-8 per cent., had been 
converted into less readily available forms. It is seen from this experiment 
that in the absence of excessive amoimts of organic matter nitrification 
proceeds very actively in this soil under the conditions of the experiment. 
Experiment 4 : The results of this test compared with those of the previous 
one are very striking. In this case as in the former a large proportion of the 
ammoniacal nitrogen, namely 64-8 per cent., was converted into other forms. 
But, instead of the greater part being converted into nitrates, it reverted to 
organic nitrogen, a less readily available form than is ammoniacal nitrogen. 
Nitrification had proceeded to a certain extent, but this action probably took 
place after all the sugar in the soil had disappeared. None of the ammoniacal 
nitrogen had been converted into gaseous nitrogen, so that the nitrogen was 
' Comj 9 f. 1026, 182, 000 1001. ■* Tables appearing In the original are here omitted. 
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not totally lost, but merely rendered unavailable. Experiment 5 : Changes 
of no great order took place, to the organic and ammoniacal nitrogen having 
increased slightly at the expense of the nitric nitrogen. Only a slight reversion 
of the nitrates took place, in spite of the fact that the concentration of the 
nitrates is much higher than would ever be found in cultivated soil. 
Experiment 6 : Here again the application of molasses to the soil so altered 
the conditions in that soil that the biological changes normally taking place 
have been considerably altered. Within the period, 91 per cent, of the 
nitric nitrogen originally present were converted into other forms. As 
would be expected from the results of Experiment 4, not much of the nitric 
nitrogen was changed into ammoniacal, but 78 per cent, of the original 
nitric nitrogen was converted to organic nitrogen. A slight loss of nitrogen 
may have taken place in the gaseous state. 

Wlien those results are examined the outstanding faot is the very pro- 
nounced effect which molasses has upon nitrification. If comparatively large 
applications of molasses are applied to a soil in which normally nitrification 
proceeds fairly rapidly, such a change in conditions is brought about that 
instead of ammonia undergoing nitrification, it is reverted to organic nitrogen. 
Not only does the application of molasses affect the ammonia content of the 
soil, but also the nitrates pre-existing in the soil, causing them to be reverted 
to other forms, to ammonia to a slight extent, but chiefly to organic nitrogen. 
Thus it would seem that the application of molasses and- nitrates together is 
an incorrect method of manuring, in that the rapidly acting manure is likely 
to be destroyed as a result of the bacterial action induced by the easily oxidiz- 
able carbohydrates added. 

Experiments ; Series II. 

In the above experiments evidence of reversion of nitrates in the presence 
of molasses was obtained. Consequently the second series of tests was desig- 
ned to find to what extent this reversion took place in the presence of various 
organic manures, the following six experiments being carried out in duplicate. 
No, 1 : 2 kg. of soil, and 7*5 grms. of sodium nitrate. No. 2 ; 2 kg, of soil, 
plus 7-6 grms. of sodium nitrate, plus 60 grms. of molasses in 260 c.c. of water. 
No. 3 ; 2 kg. of soil, plus 7«5 grms. of sodium nitrate in 250 c.c. of water and 60 
grms. of green dressing. No. 4 : 2 kg. of soil, plus 7*6 grms. of sodium nitrate 
in 260 c.c. of water, plus 60 grms. of dry fumier. No. 6 ; 2 kg. of soil, plus 
7*6 grms. of sodium nitrate in 250 c.c. of water, plus 60 grms. of green dressing, 
plus 60 grms. of molasses. No. 6 : 2 kg. of soil, plus 7*5 grms. of sodium 
nitrate in 260 c.c. of water, plus 60 grms. of dry fumier, plus 60 grms. molasses. 

Following are the briefly results obtained : No. i ; Only a slight reversion 
of nitrates occurred with an increase in the amoimt of ammonia. With 
regard to the organic nitrogen, slow changes were brought about with the 
consequent production of free nitrogen, as quite a considerable amoimt of 
nitrogen was lost. No. 2 \ Here very considerable reversion of the nitrates 
took place, both the organic and ammoniacal nitrogen having increased at the 
expense of the nitric nitrogen. Since there was a reduction in the amount of 
total nitrogen some of the nitric nitrogen was converted into gaseous nitrogen. 
Thus, not only has a large amount of the nitric nitrogen been rendered less 
readily available to the plant, but part has been actually lost. No. 3 : Here 
rather different results were obtained, a smaller amount of nitric nitrogen 
reverting but no estimate can be made as to the form into which it had been 
converted. No. 4 : Here the reversion of nitric nitrogen was still less, but 
then there was a large loss of nitrogen in the gaseous state derived in the 
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main from the organic nitrogen. No, 5 : Large amoimts of nitric nitrogen 
were converted into other forms, the ammoniacal especially having increased, 
only relatively small losses occurring in the organic nitrogen, 6 : Here 
there was a marked reversion of nitric nitrogen, all the other forms of nitrogen 
increasing at the expense of the nitrates, viz., ammonia, organic, and gaseous. 

Gbnbbal Discussion of Rbsults. 

Experiments Nos. 2, 5 and 6 all included molasses, whereas 3 and 4 
did not, so that it is seen that in these trials molasses had a very marked 
effect in helping in the destruction of nitrate in the soil. Dried green dressing 
and dried farmyard manure had a limited action on the nitrates in the soil, 
but the depression caused by either was much less than that caused by 
molasses ; the farmyard manure moreover had less effect than had the green 
dressing. When these two substances were added to the soil in addition to 
molasses, the depression in nitrates was less than that caused by molasses 
alone. As can be seen, with molasses alone, 72*9 per cent, of the nitric nitro- 
gen was reverted, with molasses and dried green dressing only 63*8 per cent.^ 
and with molasses and farmyard mmure 63 per cent. 

According to Doryland,^ addition of a small percentage of sugar lowers 
the ammonification, and therefore, of necessity, lowers nitrification. In this 
case it seems that the bacteria of the soil have first of all derived the energy 
necessary for their existence by means of oxidizing the ready available organic 
material, i.e. the molasses. When this source of energy is completely 
finished the bacteria may derive their energy from the ammonia or nitrates 
already existing in the soil. According to Thorntom* when a nitrogenous 
source of energy predominates, ammonia is released, but when a non-nitro- 
genous source predominates, it may be assimilated. In the experiments under 
discussion it is seen that when a large quantity of molasses is added to the 
soil, it lias the effect of causing the disappearance of large amounts of nitrates. 

In the case of Mauritius soils, the loss on ignition is great, which would 
appear to indicate a large percentage of organic matter. This view is supported 
by the estimation of organic carbon in the same soils so that the soils of 
the cane fields seem abundantly supplied with organic matter. The tendency 
of local practice is not to deplete the supply of organic material, but rather 
to increase it by returning all the cane trash to the soil and also by large 
applications of pen-manure. Furthermore, sugars are regularly applied 
to the soil both as molasses and as scums, so that similar conditions may be 
expected in the soil to those existing in the experiments imder discussion, 
where molasses and organic manures were added. Thus, although the molasses 
is not applied at the same time as the nitrogenous fertilisers, yet it is only to 
be expected that reversion of a serious order should take place. If the magni- 
tude of this reversion be such that only little nitrogen in the form of nitrates 
be left in the soil for the use of the plants, then it cannot be expected that the 
crop should show much response to nitrogenous fertilizers. As stated before, 
many field experiments have been done, imder the direction of the Department 
of Agricultme, Mauritius, where little or no response to manuring with nitrate 
of soda or sulphate of ammonia has been seen, which seems to indicate that 
the readily available nitrogen which is supplied to the soil is not being ab- 
sorbed by the crop. Thus the results of field experiments and of this investi- 
gation regarding the nitrogen cycle in the soil are seen to support one another, 
the former indicating non-response to readily available nitrogenous fertilizers ; 
the latter showing that in the presence of large amounts of orgemic matter, 
‘ Loc, cit, ^ ** The Micro-organisms of the Soil,** by Sir John Russell and others, p. 33. 
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especially sugars, reversion of a very serious nature does take place, rendering 
the nitrogen unavailable to the crop. 

It is thus seen that the lysimeter e3q>eriments conducted by Tempany 
and Gibaxjd,^ and the experiments now described, are complementary to one 
another. In the former it was definitely shown that nitrification was practi- 
cally suspended fqr some months, in the later evidence is obtained of a serious 
reversion taking place in the nitrates and ammonia pre-existing in the soil 
when organic manures are added at the same time. There two factors, 
therefore, in all probability accoimt for the lack of response to manuring 
with artificial nitrogenous fertilizers, which has been noticed in the field 
experiments.* 

Another fact which may be of importance may be obtained from the 
results of the present series of experiments. Up to the present denitrification 
has been considered as a whole, but it must be remembered that denitrification 
consists of two totally different processes : first of all it consists of the process, 
whereby nitric nitrogen is converted into organic nitrogen, i.e. the reverse of 
nitrification ; secondly it also comprises the process in which nitric nitrogen 
is set free to the atmosphere as gaseous nitrogen, i.e., the reverse of nitrogen 
fixation. Thus it is quite possible that although the denitrification caused 
by two different manures may be the same in quantity, yet the final products 
may be vastly different. Addition of molasses or of dried green dressing does 
not seem to have increased the loss in total nitrogen ; it would seem therefore 
that the action of these two manures is to bring about the reversion of nitric 
nitrogen to an organic form, not to set it free as gaseous nitrogen. It would 
seem that the application of fumier tends to encourage the liberation of 
gaseous nitrogen from the nitrates pre-existing in the soil. Mubray showed 
that though straw had a decided harmful effect upon nitrates accumulation 
in the soil, yet its effect was not to cause a loss of nitrogen in the gaseous 
form, but merely to transform it to some other form of nitrogen. Thus it 
would seem that this effect of the fumier is due chiefly to the dung. This 
may be an important point in the conservation of the soil nitrogen, as nitrogen 
reverted to the organic form is not lost, but merely rendered imavailable 
for a certain length of time, whereas a total loss occurs when gaseous nitrogen 
is evolved. 

Conclusions. 

(a) Under the conditions in which this investigation was carried out, 
the application of large amounts of molasses causes nitrification to be arrested, 
and causes ammonium compounds to become converted into organic nitro- 
genous compounds, (b) Nitrates which are present in the soil are on the 
addition of large amounts of organic matter to the soil reverted to less readily 
available forms. Molasses causes the greatest loss in nitric nitrogen, dried 
green manure and dried farmyard manure following in the order named, 
(c) Molasses and dried green manure do not seem to cause any increase in 
the loss of nitrogen in the gaseous form, whereas with farmyard manure a 
big increase in this loss occurs. 


The Highlands of Kenya have the great advantage of two planting seasons 
each year. It is therefore possible to have ccuies ready for the mill during the 
whole 12 months of the year. This enables the factories to nm continuously, and 
obviates the necessity of closing down during the off season, as is the custom in all 
other sugar-producing countries except Peru.** 

> Xoe. eit. '* Bulletin No 14 (General Series). 

' Tif/iM Trade Supplement. 
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Sources of Error in the Colorimetric Determination 

of pH Values.' 

B7 JOHN W. SOULXOEL and ALBERT H. STUBBEB. 

National Sugar Befinery Co, Long Island City. N.Y. 

The puipose of this paper is to call attention to some of these sources of 
error, particularly in the application of this method to refinery practice, 
which includes solutions of var 5 ring degrees of biiffer capacity, as slightly 
buffered or unbuffered solutions are extremely susceptible to slight changes 
in manipulative and other conditions. The indicator covering the range of 
pH values most frequently encountered in sugar refinery practice is brom- 
thymol blue, and practically all the results here recorded were obtained with 
this indicator. 

Faulty Manipulative Details. 

Faulty apparatus, — Glass comparison tubes sometimes vary greatly 
in diameter, maMng correct comparisons with the standard tubes impossible. 
Even tubes having fairly imiform diameters were frequently found to be 
incorrectly graduated. Thus, in one batch of such tubes the supposed 10 c.c, 
marks were found to correspond to 9*0, 9-2, 9-4, 9*6, 10*0, 10*6, and 11*8 c.c. 
Dilution, — It is the almost universal practice in sugar-house laboratories 
to dilute dark solutions with indeterminate amounts of distilled water, despite 
the fa<jt that such dilution can lead to decided errors ; 60 c.c. of a washed 
sugar liquor, originally testing 6*8pJ/, gave results on progressive degrees of 
dilution with distilled water of pH 7*0 varying from pH 6*9 with 6 c.c. of 
water to 67*0 with 100 c.c. of water. These changes are probably due to 
alterations in the degree of dissociation of the complex mixture of salts and 
other substances present in sugar solutions. It is evident thc-t sugar liquors 
cannot be diluted indiscriminately if accurate results are to be obtained. 
Dried tubes, — Errors may be caused by drying the comparison tubes in the 
water oven before use. With imbuffered solutions, pH determinations made 
in such tubes will almost invariably show higher pH values than those made 
in tubes after rinsing with the solution. This is probably caused either by 
the solvent action of the water on the glass itself, or else by the small amount 
of salts left upon evaporation of the water. Mixing dye and sugar solution , — 
It was early found that closing of the comparison tubes with the finger and 
shaking led to contamination by the acid excretions of the skin. Although 
far from ideal, the most practical method for mixing the dye with the sugar 
solution seems to be that of pouring back and forth several times between 
two tubes which have previously been rinsed with the solution imder test. 
A far more satisfactory method, although quite cumbersome, would be to 
use Pyrex tubes fitted with ground-glass stoppers ; this procedure would also 
prevent absorption of carbon dioxide from the air. 

Storage of dye solutions, — ^It is frequently recommended that reagent 
bottles for storage of buffer and other solutions be coated with paraffin or 
beeswax. If this is done great care must be exercised in the selection of a 
proper wax, as the ordinary parafSn has a distinctly acid reaction. PjTex 
glass bottles have been found much better suited to thi^ purpose. If used 
for storing indicator solutions, such as bromthymol blue, ordinary glass shows 
a decided alkaline reaction, particularly around the ground necks and stoppers. 
Upon prolonged storage the bromthymol blue becomes progressively more 
alkaline, so that pH determination, when made with an old indicator solution, 
may be much in error. But with storage in Pyrex glass bottles, if they remain 

^ Paper (here abridged) preBented before the Divlaion of Sugar Chemistry at the 72nd Meeting 
of the American Chemical Society, Philadelphia, P.A., September, 1926. 
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unopened, bromthymol blue shows no change even after prolonged periods* 
If, on the contrary, the bottles are frequently opened, the reaction of the 
indicator dye becomes progressively mote acid, as evinced by a gradual 
change from a greenish blue to a yellow-green. The change in reaction 
of the dye solution is therefore evidently the resultant of the extraction of 
alkali from the glass, and of absorption of carbon dioxide from the air, the 
former being the preponderating reaction in the case of ordinary glass, and 
the latter the only reaction in the case of Pyrex. It is therefore recommended 
that where weakly buffered solutions are to be tested, the dye solution be 
kept in a Pyrex glass bmette supplied with a soda-lime tube, or else be 
siphoned directly out of a Pyrex stock bottle protected by a soda-lime tube. 
Fading , — It is advisable to make comparisons of tested solutions with the 
standard promptly, as it has been observed that, particularly with dilute, 
slightly buffered solutions, the colour produced begins to fade almost imme- 
diately after mixing the dye and solution. 

Method of Preparation of Bromthymol Blue. 

In preparing solutions of indicator dyes, it is frequently the custom to 
dissolve them directly, without neutralizing with sodium hydroxide. In 
the case of acid dyes, such as bromthymol blue, the acidity precludes the 
possibility of obtaining reliable results. Where the proper procedure is 
adopted, that of neutralization with sodium hydroxide, care must be exercised 
to use the correct amoimt of NaOH for the dye in question. Even slight 
deviations will lead to serious errors in pH values, especially in the case of 
weakly buffered solutions. In the preparation of solutions of bromthymol 
blue the method recommended by Clark^ is ordinarily employed. This 
consists in neutralizing 0*1 grm. dye with 3‘2 c.c. 0*05-^ sodium hydroxide 
and diluting to 260 c.c. But it was foimd that by using a solution so pre- 
pared incorrect results were obtained in the case of unbuffered solutions. 

Successive lots of bromthymol blue solutions, even when purchased from 
the same source, have been found to give widely varying results. This was 
first brought forcibly to the writers’ attention by variations in their appear- 
ance, some lots having a greenish blue colour by transmitted light, others 
var 3 dng from this to a deep pui^le. Two successive batches of this dye from 
the source gave the results shown in the following table : — 


Solution. 

First Lot. 

Second Lot. 

Difference. 

6‘8 pH buffer solution 

6*8 

6*8 

00 

7'2 pH buffer solution *. . 

7-2 

7-2 

0-0 

Washed sugar liquor 

7-0 

. . 7-0 

0-0 

No. 4 yellow liquor from char filters . . . 

6-4 

6-4 

0-0 

No. 3 liquor from char filters 

6-2 

6*2 

0-0 

White liquor from char filters 

6-0 

6-2 

+0*2 

Extra white liquor from char filters 

6-8 

7-0 

+0-2 

Distilled water 

6-6 

6*9 

+0-3 

Double distilled water 

6-9 

7-2 

-l-0*3 


Standardization of Brobithymol Blub. 

Considerable difierences are shown in the pH values of those solutions 
which are weakly buffered, but no differences in the case of strongly buffered 
solutions. Such differences are probably caused either by variations in the 
amounts of sodium hydroxide used in the preparation of these indicator 
solutions, or by variations in the compositions of the dry indicators themselves 


Determioatioti of Hydrogen Ions/* Second Ed., p. 80. 
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before such preparation. Miohaeus^ states : The indicator method can only 
give correct results if the pH of the fluid under investigation is not altered 
by the addition of the indicator. If, as is commonly the case, the indicator is 
either an acid or a base, this condition will only be satisfied if the nature 
of the fluid be such that it is sufficiently well buffered to prevent such changes 
of reaction as the indicator might otherwise cause. 

To demonstrate this fact two solutions of bromthymol blue were used, 
one prepared by Clabe’s method, and the other containing approximately 
seven times as much sodium hydroxide. These two indicators were used in 
determining the pH value of a 7*2 standard buffer solution, and both dyes 
gave identical results of 7*2. When these two dyes were used for testing 
distilled water, however, the abnormal dye gave a pH value greater than 7*6, 
or beyond the range of the indicator. The normal dye gave pH 7*2. This 
shows forcibly that a very considerable variation in the aJkali content of the 
dye solution will have no influence upon tests made on buffered solutions, 
but that this difference becomes serious in the case of xmbuffered or slightly 
buffered solutions. It is therefore evident that where dye solutions are to be 
used with both highly and slightly buffered solutions, such as are mSt with in 
in refinery practice, their standardization against buffered solutions is in- 
cutmissible. 

Dawson* describes a method for the preparation of water of pH 7*0, 
which consists in boiling off one-third of the volume of a good distilled water, 
and then storing the remainder out of contact with air, in insoluble glass 
containers. Although veuious objections have been raised as to the validity 
of Dawson’s figure of pH 7*0, the writers have found this water to be a simple 
and quite satisfactory reference standard for the preparation of bromthymol 
blue indicator solutions, especially as waters repeatedly so prepared will give 
identical colour readings with the same indicator solution. Accordingly, 
their method of standardization of bromthymol blue is to dissolve the indi- 
cator in “ Dawson ” water to which successive small amounts of a dilute 
solution of sodium hydroxide are added, until the indicator solution tested 
against the water of pH 7*0, as given above, gives a colour corresponding to 
that given by the same indicator solution when tested against a buffer solution 
of exactly 7*0 pH. By this procedure the addition of a fixed and probably 
inaccurate amount of sodium hydroxide is avoided, and just sufficient is 
added to bring the dye to the point of neutrality. 

The Skoda works, the largest iron, motor, and aeroplane works in Czecho- 
slovakia, which are also engaged in the production of sugar nmchinery, showed a 
net profit for 1926 of £270,000. 

After considering the possible advantages of turning to the production of cargo 
sugars, Mauritius has decided in favour of a standard quahty of whites. Central 
factories are to be erected, and a reserve fund is to be created by means of an export 
tax of 2 cent, per 100 kg. 

Some vacuum pan figures for Java have been published for the year 1925-26. 
In the 177 factories there, the total number of pans was 915, the ratio of heating 
surface to capacity being 1*28 sq. ft. to 1 cub. ft. Of these about 69 per cent, were 
the usual coil type ; 14*7 per cent, were calandria pans ; 2*5 per cent, had double 
bottoms, the remainder being combined systems, as calandria and coils, or calandria 
and double bottoms. About 8 per cent, of the total number of pans was reserved 
for the production of solidified molasses. Of coil pans the maximum capacity was 
840 hectol., the capacity favoured for calandria pans being 200 hectol. 

' “ Practical, Physioa4 and Colloid Chemistry, Second Ed., p. 47. 

*J. Phy8. Chem., 1925, 29, 551. 
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StroAB Cakb Bbbeding — ^Indications of Inhebitance. T. S. Venkatramaa. 

Memoire of the Department of Agriculture in India, Botanical Series. 

Vol. XIV, No. 3, January, 1927. 

This paper may be considered, in some sort, as a complement to a 
previous Memoir issu^ from the Cane Breeding Station, in which a number 
of morphological features of the seedlings raised were passed in review ; 
with, however, an important addition on the root characters, which the 
author has somewhat carefully studied more recently. It is a common 
observation that sugar cane seedlings with the same parentage vary among 
themselves a good deal more than is usual among plants ; and various 
suggestions have been made, from time to time, as to the probable cause 
of this. Perhaps the most appealing of these suggestions is that which 
points to the very large number of chromosomes in the nucleus of the cane 
plant, as indicating a very complex phylogenetic structure ; the combinations 
and permutations possible in such a case reach to very high figures, and it 
has been considered by some authors that it would be a rare accident if two 
seedlings were foimd in the same batch with a strong resemblance to one 
another. It is the object of the author to collect and place on record some 
of the observations made on certain morphological char8U3ters of numerous 
batches of seedlings, in which individual characters were seen to be strongly 
inherited. 

In spite of variations in every direction it is, nevertheless, in most 
cases easy to note a general family likeness in any large batch of seedlmgs 
when comparing them with neighbouring batches raised from different 
parents ; but it is a very different thing to reduce this resemblance to its 
component parts, and analyse it statistically — a piece of work requiring 
much time and concentrated attention. The task of recording and tabulating 
the characters dealt with in such large batches of seedlings as are dealt with 
in this paper must have been very laborious ; and the author is to be con- 
gratulated on having taken the trouble to compile the figures presented. 
One example of the work is taken, somewhat at random, and summarized 
here, namely, the shape of the cane joint. 

(1) The inheritance of this character. The Local Red and the Local 
Striped varieties have practically straight sided joints. In 362 seedlings of 
the first examined, 98 per cent, were straight sided and 2 per cent, had joints 
which thickened upwcu'ds. In 228 seedlings of the second, 97 per cent, 
had straight sided joints, 1 per cent, had those which narrowed upwards 
and 2 per cent, had biconcave. Ashy Mauritius has joints which thicken 
upwards and, of 82 of its seedlings, 77 per cent, showed this character, while 
23 per cent, had straight sided joints. 

(2) Infiuence of the pollinating parent on the shape of the joint, Vellai 
(a local white or yellow cane) and Striped Mauritius have straight sided 
joints, and when crossed, none of the 68 seedlings showed upward thickening. 
When Vellai was crossed with Ashy Mauritius, however, of 120 seedlings, 
40 per cent, resembled the latter plant. POJ 213 and Mauritius 66 have 
barreled joints and when crossed, of 40 seedlings, 96*6 per cent, were also 
barreled, while the remainder were biconcave. Katha and Saretha have 
biconcave joints and were used for pollinating POJ 213 ; in the first case, 
80 per cent, of the 46 seedlings were barreled and 20 per cent, biconcave : and 
in the second (96 seedlings) 74 per cent, were barreled and 26 biconcave. 

The following characters axe similarly treated, and give generally 
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similar results ; Vigour of growth, habit of plant, tillering ; leaf width, 
tips, colour of sheath and ligular processes ; cane, thickness, length, ivory 
(corky) markings, splitting, circlets of hairs. With respect to the root, 
owing to well known difficulties, it was not possible to collect sufficient 
data for presentation in the form of tables ; and as a natural consequence 
this part of the paper is more interesting, for diagrams are resorted to. 
The depth of rooting, penetration of stiff soil, and resistance to waterlogging 
are dealt with ; while other chareusters, such as time and rapidity of root 
development, length of functioi^g period of set and shoot roots, and period- 
icity in the development of the latter are merely stated as having shown 
indications of inheritance, without giving any examples. 

(а) Depth. — ^Tropical cane varieties are chcuacterized as a whole by a 

comparatively shallow rooting system — ^which the author regards as being 
largely responsible for their poor performance under field conditions in 
northern India. Some of the Indian cane varieties and S(icch<mim apon- 
taneum have, on the other hand, deep root systems. Co 205 is a cross between 
a tropical cane and aporvtaneum, and photographs are shown 

of excellent fields of this seedling grown (1) without irrigation, and (2) under 
swampy conditions, in north India, thus combining the opposite characters 
of drought resistance and tolerance of waterlogging. 

Three shallow rooted forms, POJ 213 X B 6388, POJ 1647 x B 6388 
and POJ 2690 X 6388, were dissected out and diagrams are given of five 
average root systems of each. Opposed to these are diagrams (again five 
each) of the root systems when Co 206 was substituted for B 6388 in crossing, 
the strong vertical roots in all of the latter are very marked, as showing the 
effect of the male parent, Co 206. 

(б) Penetration of stiff soils. The plate illustrating this is specially 
interesting, as showing the result of the author's method of dividing the roots 
of a set, and leading the divisions into pots filled with different kinds of 
soil, namely, stiff clay and sand. The root systems of 247 B, Hemja, and 
Saccharum spontaneuniy treated in this way, were dissected out about two 
months after sprouting, and the contrasts are very marked. The roots, 
held in place by two layers of wire netting, one below the other, were 
photographed after dissection, and line drawings then made of them. All 
three are shown as having reached the lower wire netting in the s€md half ; 
in the stiff clay, on the other hand, 247 B has stopped at the first netting, 
a few of the Hemja roots have passed to the second layer, while the roots 
of Saccharum spontaneum are, if anything, better developed in the stiff clay, 
although somewhat fewer have passed the lower netting. Co 205 is given 
as an example of a seedling in which this penetrating power of the roots of 
Saccharum sporUaneum has been passed on by inheritance. 

The last characters dealt with, namely, the character of the juice, and 
liability to smut, are again treated statistically in tabular form. The five 
chief groups of Indian canes have been studied as to their liability to smut, 
and the following are the results ; Mungo group, 39 varieties examined, 
and none found susceptible ; Pansahi group, 21 varieties studied, and 10 per 
cent, found susceptible ; Sunnabile group, 12 per cent, of 23 varieties attacked; 
Nargori group, 66 per cent, of 17 varieties ; and Saretha group 72 per cent, 
of 23. 

POJ 213 (a descendant of the Saretha alliance) showed 8 per cent, 
infection at Coimbatore, and this seedling was pollinated by five other veri- 
ties with 7, 8, 10, 20, and 60 per cent, infection ; the results in the 
seedlings raised being 1*7, 3*2, 3*0, 6*0, and 12*0 respectively. 
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There are a few minor points in which the presentation of this interesting 
paper might have been made clearer. For scientific purposes it is always 
desirable to retain well known names; e.g.» ** Local Red ” and Local Striped 
have presumably replaced the Karun and Chittan in former Memoirs. The 
diagram illustrating leaf width is not very convincing ; and simple measure- 
ments in centimetres would have been better than the varying thicknesses 
of the lines drawn — especially as the leaves have been drawn as seen and 
not as flattened out on the plane of the paper. Some difficulty was experi- 
enced by the writer in reading the Table dealing with the colour of the leaves. 
The terms “ pale green,** “ green ** and “ other than gre«i ** are introduced ; 
and, if the author’s argument is upheld by the figures “ pale green ” would 
count among the “ other than green ** ; anyhow, there is a doubt. Then 
with regard to the thickness of seedling canes, would it not haye been better 
to judge this by the thickness when they were grown from sets ? The canes 
of a seedling differ inordinately among themselves in thickness, but this is 
largely ruled out, if we are not mistaken, when it is grown from sets. Lastly, 
it would have been interesting to know which were the pollinating parents ; 
and as there are eight seedlings shown, there is of course no “ central one 
in the picture.’* 

SuGAB Canb Moth Bobhbs (Diatbaea spp.) in Bbitish Gxtiana. H. E. 

Box, Entomologist, Central Aguirre Sugar Company, Porto Rico, 
Bulletin of Entomological Research, Vol, XVI,, Part 3, January, 
1926. 

The stem borers may be described as the “ hardy annuals ” if not peren- 
nials among the various pests which are foimd in the fields wherever the sugar 
cane is grown. Planters have become quite accustomed to the toll taken 
by them at the mill, and when this is great have adopted such methods for 
reducing their numbers as occurred to them ; but in most cases a certain 
quantity of bored canes has come to be regarded as a necessary evil. The 
injury done to the crop is always easily seen, and a very large mass of litera- 
ture has accumulated from the sporadic studies of various entomologists ; 
cane borers have been studied everywhere and we know a great deal about 
them, and in many places they are under a fair amoimt of control. It appears 
to be rather a curious fact, that, in these circumstances, there are still two 
coimtries, with widely different natural conditions, which can be pointed to, 
where the cane borers are increasing rather than diminishing m their viru- 
lence, and even threatening the very existence of the industry : namely, 
Louisiana and British Guiana. 

The conditions in British Guiana are all in favour of the borer ; and, 
although its collection and destruction has t^ome more or less a routine 
practice on estates, no accurate estimates have been made as to the losses 
incurred by its presence. It is only recently that the matter has been at 
aU seriously studied from a scientific point of view, although the necessary 
warning was uttered, as long ago as 1879, as to the dangers foreshadowed. 
It is owing to the enterprise of a progressive sugar compaiiy in the country 
that this study hae been taken up, and that for several years an entomologist 
has been employed solely for the reduction of the evil over its 3000 acres 
of cane. One of the reports sent in appears to throw so much light on the 
problem, of interest to all cane growers, that it has been thought worthy 
of a somewhet extended discussion. Most of our readers will be familiar 
with the main facts conoeming these pests ; but it is useful, neverthelesss, 
occasionally to revise one’s knowledge as new ideas and aspects come to the 
fore. 


432 



Recent Work in Sugtir Cnne Agriculture. 


This paper gives results obtained by H. E. Box, engaged during the best 
part of three years in stud 3 dng the most important sugar cane pests in British 
Guiana. It appears to have been written in Porto Rico, where the author 
seems now to be holding a somewhat similar appointment — an island where 
the sugar cane insects have undergone a very close scrutiny ; and this fact 
should lend additional weight to the conclusions arrived at. Three species 
of Diatraea have been foimd in British Guiana attacking the sugar cane, 
but of these two only are important — JD. sacchcMraUa and 2>. canella. The 
latter is chiefly found on the young shoots, while the former causes most 
injury to the grown canes. Both of them infest a wild plant, the “ razor 
grass *’ {Paapalum virgaMim) which grows everywhere on the “ dams ” 
between canefields and on waste places near ; and yet no efforts at eradi- 
cating this fertile source of moth borers appear to have been attempted in 
the past. It is stated that a stool of this grass may have anything up to 
75 separate stalks, and that not infrequently 60 per cent, of these have borers 
in them. 

Life history . — The local life history of the two Diatraeas has been worked 
out, and runs the usual course. Eggs are laid on the upper surface of the cane 
leaves in groups, the individual eggs overlapping like the scales of a fish, 
and numbering on the average 36 to the group. These hatch out in 7-8 days. 
The first meal is made on the epidermis of the leaf, but within 24 hours an 
entry has been made into the stem or, if this is too hard, the midrib of the 
leaf. The caterpillar, after its entry, feeds on the softer parenchymatous 
cells between the hard strands for three to five weeks ; and during this time 
it greatly increases in size, and moults or casts its skin five times. On occasion 
it reaches the surface and emerges from the cane, either re-entering at another 
place or on a different cane. When nearing maturity it again tunnels to 
the rind and cuts a round hole leaving a thin piece of the outer surface as a 
sort of door at the end of the passage for the exit of the moth, which cannot 
penetrate any solid substance. It then enlarges the burrow and lines a 
portion with silken threads ; and rests for about 36 hours, before entering 
the pupal stage. In this stage the change takes place from the caterpillar 
to the fully developed moth ; and this change takes eight days to accom- 
plish. The moth is light-shy and has protective colouring, so that it is seldom 
seen, flitting for a few seconds in the air when disturbed, and then immediately 
seeking some hiding place. Mating and oviposition take place at night. 

Damage done . — Only the upper part of the cane is used for seed in British 
Guiana, and is cut up into short pieces for this purpose ; being tender, this 
part of the cane is that most attacked by the moth borers. From data 
collected during the three years, the author states that about 20 per cent, of 
all seed planted contain live borers inside. But the buds of most of these 
germinate in spite of this ; more serious damage is probably done to the seed 
by the infection of the cavities by disease organisms, of which the common 
“ pineapple disease ” is most frequent. Immersion in Bordeaux mixtiire 
destroys this fungus, and in an experiment wets foimd to materially ixnprove 
the stand of cane produced. The author has invented a machine for the 
rapid treatment of large numbers of seed pieces with this fungicide. 

The shoots of the yoimg plants are in these circumstances quickly 
invaded, and the terms “ primcuy ” and “ secondary ” infestation, familiar 
in mosaic literature, have been introduced into the description. The former 
is caused by the living pests in the seed planted, while secondary infestation 
depends chiefly on the la 3 dng of eggs by moths from elsewhere : other canes, 
other fields, or certain neighbouring grasses. The two classes of infestation 
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can be readily separated by comparing the stage of a caterpillar with the age 
of the plant in which it is found. The young shoot is seriously injured 
by the rotting of the tissues around the tunnel ; and cutting out not only 
removes this diseased tissue and the borer, but makes healing easier and 
stimulates subterranean buds to start growing. 

But the injury to the ripening or mature cane is much the most serious ; 
and the absence of reliable data in British Guiana as to its extent strikes 
one as rather curious, in that such data are available in Barbados, Louisiana 
and Porto Rico. Losses occur both in the reduced quantity of millable canes 
and in the quality of the juice, while bored canes have been noted as having 
more hbre than uninjured ones. But disease organisms and other insects 
take advantage of the borer holes to enter the canes ; and the author has 
estimated, on different occasions, a loss of 26 per cent, of the crop through 
rind fungus, and 30 per cent, through weevil, both primarily induced by the 
moth borer. The two borers act in somewhat different fashion in forming 
their burrows : D. caneUa makes long, vertical channels passing through 
several joints, while D. saccharalis works sideways, cutting through the 
bundles, sometimes to the extent of two-thirds of the cross sections of the 
cane. The latter action of course leads to the breaking of many canes by 
the wind and passing labourers, and this is very noticeable just before harvest. 
On the whole, it was estimated by Box’s predecessor Cleabe that 20 per 
cent, of the crop is lost through Diatraea ; and, while agreemg with this 
figure in general, the author considers that it is probably a conservative one. 

Final infestation , — For the purpose of initiating research into such 
losses, the above term has been introduced, meaning the infestation at the 
time of harvesting the canes. Accurate figures of this are badly needed 
for establishing a standard ; and the latter is required both for comparing 
losses in different regions, ana for different varieties of cane. If such a 
standard were available it would also be easy to decide whether the losses 
were increasing or decreasing, and so on. The method of calculation adopted 
in Louisiana is simply to take 100 canes at random in a field, and coimt 
those injured by borers ; the number of the latter will give the percentage. 
Thus, for the years 1912-17, the infestation in Louisiana was estimated on 
the average at 68-2 per cent. Applying this method, the figures obtained 
by the author m British Guiana are considerably higher. For respective 
half yearly seasons during his stay, they were 67*2 (46 fields), 80*3 (39), 
86*7 (42), 96'9 (14), and 93*6 (16) per cent. It is believ^ that no other sugar 
cane country has such high figures ; 272 counts were made at Berbice during 
the two and a half years, involving the examination of 27,200 canes. Only 
four counts showed 60 per cent, or less, whereas 63 gave over 90. 

A slight modification was made in the method of calculations as the 
work proceeded, in that 20 canes were taken from five different parts of 
the field. But a more thorough-going examination was regarded as necessary,, 
and for various reasons the author chose “ joint infestation ” rather them that 
of whole canes. This of course involved more labour, in that the joints were 
ooimted in each cane, and then the injured ones were also counted ; and the 
percentage was made up of the whole of the injured joints as compared with 
the total number examined. That this method gives a truer result is con- 
firmed by <he fact that the figures obtained agreed very closely with the 
recorded factory losses, as shown by the number of tons of cane required 
in the different fields examined to make one ton of sugar ; and a case is given 
showing the unreliability of the whole cane method by comparing two fields 
examined. One of theae had 87 per cent, cane and 30 per cent, joint infes-^ 


484 




Recent Work In Sugar Cane Agriculture. 


tation» while in the other the figures were 98 and 16 respectively. From the 
cane figures, the second field would be most heavily infested, but on a careful 
study it was obvious that the first field had suffered at least twice as much 
loss. The author therefore recommends that, for British Guiana, losses 
in the cane fields should in future be estimated by the joint infestation 
method. 

The factors which influence the prevalence of borers in a field are care- 
fully analysed, and may be briefly summarized as follows : One very impor- 
tant factor is the arrangement of the fields, so that young ones are not 
adjoining old ones, but there appears to be no arrangement by which this 
is or can be managed in this locality ; the proximity of razor grass is obviously 
a great danger, but no efforts have in the past been observed to effect its 
eradication. The author has applied this preventive to the 3000 acres under 
his control as an example of the ease with which it may be done ; while 
he points out that, by merely cutting and burning the grass, coimtless numbers 
of borers can be cheaply destroyed. Various wa 3"8 exist for controlling the 
passing on of the borer in the seed, from selecting clean seed as is done else- 
where to merely planting the sets fiat instead of slanting, and with one end 
emerging ; this flat planting \mder a light layer of soil prevents the moth 
from emerging, and the author has found that it is perfectly feasible in ordin- 
ary planting conditions. Six months’ old seed nurseries are also suggested 
as likely to be a sound method of obtaining borer-free seed. The removal of 
surplus seed and pieces of diseased cane at once from the fields surely should 
not have to be insisted on, but apparently this is often not attended to ; 
while the extraordinary practice of sometimes planting the new crop before 
removing the old stubble is justly condemned. Burning ihe whole field 
before harvesting the canes is stated to be universal, and this has been 
abundantly proved to bear hardly on the parasitic enemies of the borers. 
These enemies would seem to be present in quite unusual numbers in British 
Guiana, and a list is given of those found in Berbice alone ; two parasites 
of the eggs, 14 of the caterpillar stage, and one of the resting pupa. Besides 
these, six predators have been noted, and the attacks of the mummifying 
fungus, Cordyceps (Jsaria) barberi, reach a high figure during the wetter 
months. But a consideration of the whole question of control, and especially 
of the remarkable list of pareisites deserves a separate treatment. 

As regards burning, the author sta<tes that several planters have told him 
that, in the old days when Bourbon was planted, the canes were cut without 
being burned ; and that the moth borers were very much less severe than 
they have been during the last two or three decades. This is probably one 
of the factors of the environment of British Guiana canefields, which make 
it ideal for the spread of the borers. And there appear to be others also, for 
which the planters are more or less responsible, so that it is not entirely 
nature that is to be blamed. 

C. A. B. 


According to the U. S. Bureau of Labour,* si^ar in the U.S.A. has advanced 
in price less than any other commodity, excepting “ plate roast,” its advance 
over the 1913 price being 29*1 per cent.^ whereas the advances for other articles of 
food were : meat, about 60 ; coffee, 70 ; bacon, 88*9 ; ham, 117*1, and potatoes, 135*3., 
the average advance of all food products being 61*6 per cent. Compeu^ed with its 
price in 1890, the increase in the cost of sugar is only 4 per cent., that of potatoes^ 
tor example, being 125 and bacon, 274 per cent. 


> ** Prices and Cost of Living ** ; U.S. Department of Labour, 1927. 
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Per Capita Sugau* Coaaumption of the Various 
Countries of the World. 

We give below the figures of consumption per head in the various 
countries of the world, as compiled for us in kilos from various ofidcial sources 
by Dr. Gustav MmrsoH, the Vienna statistician. We have added the cor- 
reefponding figures representing lbs. avoirdupois. 


SuoAB Consumption Baw Suoab Valttn in 

Kilos and 

Lbs. peb 

Capita. 

Eubopb — 

EHob 

IbA 

Kilos 

lbs. 

Germany 

22*6 

49*7 . . . 

22*2 

48*8 

Danzig 

20-6 

46*1 . . . 

23*3 

61*2 

Czeoho-Slovakia 

28-6 

62*9 . . . 

27*6 

49*7 

Austria 

29-8 

66*6 . . . 

26*7 

58*7 

Hungary 

110 

24*2 . . . 

10*2 

22-4 

Switzerland 

37*9 

83*3 . . . 

38*0 

83*6 

France 

24*2 

63*2 . . . 

23*1 

50*8 

Belgium 

24-7 

64*3 . . . 

26*0 

66*0 

Netherlands 

30*6 

67*3 . . . 

30*3 

66*6 

United Kingdom 

41*6 

91*6 . . . 

40*6 

89-3 

Irish Free State 

32-7 

71*9 ... 

30*2 

66*4 

Poland 

10*1 

22*2 . . . 

9*7 

21*3 

Bussia 

7-3 

160 . . . 

6*1 

11*2 

Denmark 

64-0 

118*8 . . . 

49*8 

109*5 

Sweden 

34-7 

76-3 . . . 

37*1 

81*6 

Norway 

29*6 

64*9 . . . 

26*9 

69*1 

Finlcmd 

20*1 

44*2 . . . 

21*6 

47*3 

Italy 

8-8 

19*3 . . . 

8*6 

18*9 

Spam 

10-8 

23*7 . . . 

10*9 

23*9 

Portugal 

10-6 

23*1 . . . 

10*9 

23*9 

Jugoslavia 

7-2 

16*8 . . . 

7*0 

15*4 

Bumania 

6-6 

14*6 . . . 

68 

14*9 

Bulgaria 

6-7 

12*6 . . . 

6*0 

13*2 

Latvia 

211 

46*4 . . . 

20*1 

44*2 

Esthonia 

17*9 

39*3 . . . 

17*1 

37*6 

Lithuania 

9-9 

21*7 . . . 

10*0 

22*0 

Turkey 

3-7 

8*1 . . . 

3*3 

7*2 

Greece 

10-4 

22*8 . . . 

10*6 

23*1 

Albania 

3-7 

8*1 . . . 

3*7 

8*1 

Total Europe 

16*8 

36*9 . . . 

16-8 

34*7 

Asia — 

China 

1*9 

4*1 . . . 

1*9 

4 1 

British India 

11*9 

26*1 . . 

9*8 

21*6 

Japan and Formosa 

9*4 

20*6 . . 

9*0 

19*8 

Java 

4*7 

'10*3 . . . 

4*4 

9*6 

Philippine Islands 

. . — 

— 

— 

— 

Persia 

7*9 

17-8 . . . 

8*3 

18*2 

Other Asia 

3*9 

8*6 . . . 

3*9 

8*6 

Total Asia 

0-2 

13*6 . . 

6*4 

11*8 

Ambbioa — 

United States 

640 

118*8 . . 

63*6 

117*9 

Hawcui 

41-3 

90*8 . . 

41*9 

92*1 

Porto Bioo and Virgin Mands . 

31*3 

68*8 . . 

31*7 

69*7 

Cuba 

43*9 

96*6 . . 

41*6 

91*3 

Canada 

43*6 

96*9 . . 

43*8 

96*3 

Brit. W. I. and Brit. Gtdana . . . 

12*9 

28*3 . . 

12*4 

27-2 
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America — continued . 

French West Indies 

Hayti and San Domingo 

Mexico ^ 

Other Central America 

Argentina 

Uruguay 

Brazil 

Peru 

Chile 

Surmam 

Other South America 

Total America 

Africa — 

Morocco 

Algeria 

Tunis 

Egypt 

Union of South Africa 

Mauritius 

Other Africa 

Total Africa 

Australia — 

Commonwealth of Australia .... 
Other Australia 

Total Australia 

World Consumption 


Kilos 

6*9 

lbs 

12*9 . . 

Kilos 

6*0 

lbs. 

13*2 

3*9 

8*6 .. 

3*9 

8*5 

9>9 

21*7 . . 

9*9 

21*7 

121 

26*6 . . 

12*3 

27*0 

36*2 

79*6 . . 

37*1 

81*6 

26*9 

66*9 . . 

26*7 

68*7 

26*6 

66*1 . . 

24*4 

63*6 

10*3 

22*6 . . 

9*9 

21*7 

23-6 

61*7 . . 

23*0 

60 6 

25-4 

65*8 . . 

25*9 

66*9 

42 

9*2 .. 

3*9 

8*5 

38-6 

84*7 . . 

37*6 

82*7 

13*3 

29*2 . . 

12*8 

28*1 

9-5 

20*9 . . 

9*5 

20*9 

110 

24*2 . . 

11*0 

24*2 

7*8 

17*1 .. 

7*5 

16*6 

18-9 

41*5 . . 

17*3 

38*0 

17-9 

39*3 . . 

15*4 

33*8 

0*6 

1*1 .. 

0*5 

1*1 

3-6 

7*7 .. 

3*4 

7*4 

62-4 

147*2 . . 

61*7 

136*7 

28-3 

62*2 . . 

28*5 

62*7 

61*8 

113*9 .. 

51*2 

112*6 

13*0 

28*6 . . 

12*2 

26*8 


Amino Acids and Related Compounds in Sugar 

Products. 

By J. A. AMBLER. 

Oarbohydrate Laboratory. Bureau of Ohemlstry. U-S. Department of Agriculture. 


(ConJtinued from page 385). 


II.— APPLICATION OF THE METHOD TO THE STUDY OF THE 
ELIMINATION OF AMINO ACIDS DURING THE 
REFINING OF SUGAR. 

As an illustration of its application, the method was used to follow 
the elimination of amino acids^ during the refining of raw cane sugar. For 
this purpose the various products obtained from two experimental refinings 
of a raw sugar were used. These refining experiments were condxicted by 
Mr. M. S. Badoluet of the Carbohydrate Laboratory, to whom acknowledg- 
ment is gratefully made. All the bonechar filtrations were made with 
60® Brix syrups at 86® C. under conditions as nearly uniform as possible. 
The evaporations were made in a small experimental vacuum pan. The 

* The term ** amino acid ” is used lor brevity in the remainder of thie article to denote not only 
the amino acids themselves, but related substances, such m peptides, peptone.j, albuminoids and 
albumens, if present in the sugar product. 
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reeults obtained are given in Flow Sheet 1, the two experiments being indicated 
by the letters A and B. The percentages of nitrogen as amino acids are cal- 
culated on the weight of total solids. 

The results show the accumulation of the amino acids in the afhnation 
S3n*up, the green and wash liquors and the molasses. This was to be expected^ 
as the process of refining sugar is to a great extent a fractional crystallization 
of sucrose from impure solutions. 

There is also evidenced another mode of elimination of the amino acids, 
namely, by bonechar. This is better shown by the series of experiments on 
char filtration given in Flow Sheet 2. These filtrations were also carried out 
by Mr. Badollbt and were made on the same raw sugar used in the experi- 
ments recorded in Flow Sheet 1, and under the same conditions. In order to 
give the action of the bonechar a thorough test, the char-filtered liquor 
was passed repeatedly back over the char for a varying number of hours. 
Experiments C, D and E thus represent 5-hour cycles each, experiment F 
a 25-hour cycle, and experiment G a 26-hour cycle for the syrup but a 50-hour 
cycle for the char, effected by using the same char as in F with a new batch of 
syrup. After sweetening off, the char was washed with 1 litre of hot water, 
giving a solution which represents the wash-water going to the sewer. Per- 
centages are based on the weight of total solids, and indicate the quantity of 
nitrogen present as amino acids. 

These experiments show that the char removes from 70 to 80 per cent, 
of the amino acids from concentrated syrups. As soon as the concentration 
of the syrup drops during the sweetening off, the char begins to releeise the 
adsorbed amino acids and their concentration increases about 200 to 300 
per cent, in the sweet- waters, and still further in the wash-water to the sewer. 
In Flow Sheet 1 there are three instances which seem to be exceptions to the 
results indicated in Flow Sheet 2, and concerning which the need of further 
investigation is indicated : — 

(1) The filtered liquor from the washed raw sugar crystals lost none 
of its amino acids by char filtration. This may be because of the extremely 
small concentration Of them present, which can well be at, or below, that 
which may pass over char without change, i.e.. small concentrations of amino 
acids may not be adsorbed by char to a material extent. This view is strength- 
ened by the facts that the sweet-water from this filtration showed no indica- 
tion of amino acids, and that the concentrations of amino acids left m the char 
filtered liquors in the experiments recorded in Flow Sheet 2 are always greater 
than that of the liquor going on the char in the experiment under discussion. 

(2) Char filtration of the affination syrup does not remove as great a 
proportion of the amino acids as in the case of ^syrup of greater purity. The 
reason for this is not known at the present time. 

(3) Apparently there is no appreciable change in the amino acid concen- 
tration during the char filtration of the molasses. There are other nitrogenous 
substances in molasses, and here it is possible that there may be a breaking 
down of protein or amino-acid-carbohydrate complexes under the combined 
influence of the temperature of the filtration (85° C.) and of the salts present 
in the molasses itself, so that the net result might be no apparent change, or 
even an increase, in the concentration in the filtrate. 

The fact that the green and wash liquor from the granulated sugar 
(Strike 4) contains practically the same percentage of amino acids as the char- 
lUtered liquor frdnt wliioh four strikes of sugar have been taken, in spite of 
the large quantity of sugar removed, is worthy of note. Similarly, in the 
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working up of the affination syrup, the final green and wash liquors and the 
final molasses do not contain as much amino acids as would be expected, 
considering the amounts of sugar which have been crystallized out from the 
original afimation syrup. Some inversion takes place during the evaporation, 
and, because of the temperature used in boiling the masseouites, conditions 
are favourable for the condensation of some of the invert sugar with the 
amino acids, forming dark products containing nitrogen, as shown by Stanuk.^ 
Because of the extremely small quantities involved, it is practically impossible 
actually to demonstrate with the methods at present available that this is 
what has taken place. It is certain that the juices darken during the boiling, 
which fact, taken with the apparent disappearance of the amino acids, would 
indicate the plausibility of this explanation. The experiments with dextrose 
and amino acid mentioned throw no light on this phase of the question, 
because the temperature used was not high enough to brmg about the dehy- 
dration of the first reaction product, which is capable of hydrolyzing back 
to the original amino aeid, as proved by Eulbb and his co-workers.* Under 
the influence of higher temperatures the reversible condensation product 


Flow Sheet 2. 




Raw Sugar — 0*025% 

Limed and filtered through doth 
I *4 

Filtered Liquor — C — 0*01% (Liquor was overlimed) 
— D— 0*026% 

--.E— 0*027% 

— F— 0*026% 

' — G— 0*026% 

Char filter 

\ 


Char-Filtered Liquor 
-~C— 0*003% 

— D— 0*007% 
_E-- 0*008% 

— .F— 0*006% 

— G— 0*006% 


Sweet-Water 
— C— 0*010% 
— D— 0*014% 
— E— 0*017% 
— .F— 0-016% 
— G— 0*009% 


Wash-Water to Sewer^ 
—C— 0*26% 

— D— 0*26% 


undergoes further condensation or decomposition with the loss of water and 
carbon dioxide, forming brown amorphous substances,® from which the 
original amino acids cannot be regenerated by simple hydrolysis. Further 
investigation of this reaction and of the conditions favouring the second phcuse 
of it is necessary before the loss of amino acids during evaporation can be 
satisfactorily explained. 

An interesting fewjt brought out by theTesults given in Flow Sheet 1 
is that the amino acids are not present to any material extent within the 
crystals of sucrose. The raw sugar contained 0*026 per cent, nitrogen as 
amino acids, but the washed crystals contained only 0*0016 per cent (average), 
while the afiSnation fiiyrup contained 0*054 per cent. This could not be true 
unless the amino acids are concentrated in the surface filrp» on the crystals, 
whence they are easily removed by washing. The small quantity remaining 
“ in ” the sugar is probably occluded in pockets between crystals surfaces 
which the wash-water does not reach. The concentration of substances 
containing nitrogen in the surface films should be taken into accoimt in 
studies of the biological spoilage of sugar, as these nitrogeno us compounds 

1 Z. ZudMsJ. JBohmen, 1917, 41, 607, 618, 771. « £oe, cit, 

t MAnj.4RP, Ann. eliim., 1916, 5, 258. 
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xnay serve as a source of nitrogen for bacteria and moulds. Furthermore, it 
clearly indicates that the composition of the surface film may be materially 
different from that of the .crystal itself, even in the case of refined sugar. 
Confirmation of this has been deduced by Sandeba^ from other lines of 
investigation. 

While the method of analysis has been applied here only to the refining 
of cane sugar, there is no reason why it should not be applicable to the beet 
sugar process as well. It is hoped that the opportunity to test it in connec- 
tion with beet sugar manufacture may be foxmd. 


Publications Received. 

Control of the Sugarbeet Nematode by Crop Rotation. Gerald Thorne. Farmers* 
Bulletin, No. 1514 ; U.S. Department of Agriculture. 

Contents : Distribution of the nematode, its life history, infestation, and 
host plants ; general control methods (prevention of infestation, elimination of 
small infested areas, practical control by crop rotation and chemical agents) ; and 
the organization of control.® 

Taschenatlas dcr Krankheiten der Zuckerrtlbe. Prof. Dr. Otto Appel. With 
20 coloured plates by Aug. Dressel. (Paul Parey, Berlin.) 1927. Price ; 
Rm. 6. 

This small book consists of 20 very beautifully executed illustrations in colour 
of the commonest diseases of root and leaf to which the sugar beet is subject. Oppo- 
site each picture is some reading matter, describing the disease, and indicating 
the measures that may have been found effective in each case. It is an excellent 
little work, published at the suggestion of the Verein der deutschen Zuckerindustrie. 

Etude Critique des Nouveaux Proc^dds de Rectification des Liquids Industrials. 

G. Mariller. (Cheraie et Industrie, Paris.) 1927. 

This IS a reprint of a pajier reiad before the 6th Congress of Industrial Chemistry,® 
which discusses : Ajjparatus for the dehydration of alcohol by glycerin, the direct 
method, and the new azeotropic process. It contains as a inset a pamphlet (in 
French) entitled “ Controvei-sy on Absolute Alcohol *’ between Messrs, Mabuxer 
and Guinot* dealing mamly with the consumption of steam in the different systems 
of producing absolute or high concentration alcohol, some of the points discussed 
having been raised by the former author in his recently published book.® 

Chemical Engineering and Chemical Catalogue. Edited by D. M. Newitt, Ph.D., 
B.Sc., A.I.e. Third Edition. (Leonard Hill, London) 1927. Price : Ids. 
This latest edition of the “ Chemical Catalogue ” is again larger than its pre- 
decessors,® which is evidence of the recognition of the value of the publication on 
the part of the industry. It now forms a very useful index of heavy and fine chemi- 
cals, raw material, machinery, plant and equipment, condensed and cross-indexed. 
Sugar, however, is still inadequately represented, and in the list of authors of technical 
and scientific books, which appear in this edition, the names of Gbbbligs and of 
NoI'l Dbebb do not appear. 

The new sugar-house of the American S. R. Company at Brooklyn has a melting 
capacity of nearly 600 long tons per day ; and its raw sugeu* store one of about 25,000 
tons. Its boiler-house uses coal in pulverized form in furnaces that give results 
comi)aring favourably with those of most efficient municipal plants. 


^ Z. Zuckerind. Czech, Jiep. (1927;, 51, 287. ^ See also 1927, 181. 

^ Also published in Chemie et Induetrie, * Also published in the review AgrkuUwe et Industrie, 
" ** Distillation et Bectifleation des Liquids Industriels,** Chables MABiLLER.(Dunod, Paris). 1925. 
« SeeL&J., 1925, 217 ; 1926, 824. 
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PBODXTOTION AND CONSUMPTION IN 1987-28. 


To THE Editor of The International Sugar Journal. 


Sir, — ^We take the liberty of sending you a diagram showing the world’s 
sugar production and the New York average sugar prices for the years 1886-87 
to 1920-27.1 

Up to 1914 we have gone by the statistical figures of Mr. F. O. Light, 
Magdeburg. These only included some of the principal cane sugar countries. 
For the subsequent period (starting from 1900-01) we have taken the figures of 
Messrs. Lambom & Co., New York, which include all countries of the world 
producing sugar. From these figures a conclusion may be drawn what the 
actual sugar consumption has probably amounted to during the period from 
1886 to 1914. It is thereby shown that the yearly increase during this j)eriod 
has been 3*9 per cent. Had this rate of increase continued, the world’s 
consumption would have reached about 80 million tons for the present 
campaign. 

The diagram also shows that in 1921-22 the actual consumption had in 
consequence of the war remained about 6 million tons below what would 
otherwise have been the normal consumption and that since then consumption 
has increased at a yearly rate considerably above 3*9 per cent. This process 
of making up leeway is in our opinion still going on. 

We wish to mention that this diagram was for the first time published 
by us in May 1926 on the occasion of the Magdeburg Sugar Exhibition, and since 
then we have been repeatedly requested to have it printed. In the issue of 
Facta ahovt Sugar of Sept. 18th, 1926, a similar diagram was published by 
Mr. Camp of Havana, who added very interesting notes to it. 

In comparing the trend of prices in each campaign with the difference 
between production and real consumption (as assumed by us) it is found that 
the figures assumed as consumption must be fairly correct because with very 
few exceptions prices rose when production remained below consumption 
and vice versa. 


This is shown by the following table (the figures here and below represent 


million tons). 

The world's 

Probable 
real con- 

Production Consumption 
overlapping overlapping 

Prices 

dropped 

Prices 

rose 

production. 

sumption. 

by 

by 

by 

by 

1900-01 

11*9 .. 

10*97 

. . 0*93 

. . — 

0*62 . . 

— 

1901-02 

13*0 . . 

11*40 

. . 1*60 

♦ . — 

0*60 . . 

— 

1902-03 

11*8 .. 

11*86 

. , — 

. 0*06 . . 

— 

0*16 

1903-04 

12*2 . . 

12*32 

— 

. 0*12 . . 

— 

0*62 

1904-06 

11*7 .. 

12*80 

. , — 

. 1-10 .. 

— 

0*30 

1906-06 

13*9 . . 

13*31 

. . 0*69 

. — 

0-69 . . 

— 

1906-07 

14*2 . . 

13*83 

. . 0*37 

. — 

— 

0*07 

1907-08 

13*6 . . 

14*38 

. . — 

. 0*78 . . 

— 

0*32 

1908-09 

14*2 . . 

14*96 

. . — 

. 0*76 . . 

0*07 . . 

— 

1909-10 

14*6 . . 

16*64 

. . — 

. 0*94 . . 

— 

0*18 

1910-11 

16*6 . . 

16*16 

. . 0*36 

. — 

— 

0*28^ 

1911-12 

16*4 . . 

16*79 

. . — 

. 1*39 . . 

0*32 . . 

— 

1912-13 

18*2 . . 

17*46 

. . 0*76 

. — 

0*68 . . 

— 


> We regret thet this dlamm, which is in several colours, is too elaborate to allow us to reproduce 
|t with the Inter.— E d. 

^ . * This rise is explained by the fact that a European drought (1911-12) was already apparent in 
July 1911. 

* i 
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Correspondence. 


During recent years the ups and downs of prices have been so erratic 
that it is hardly possible to arrive at any conclusion what the real consumption 
has probably been. But in making an attempt at a guess we arrive at the 


following figures : 



Prices 

Prices 


dropped 

rose 


by 

by 

1921-22 

0*19 . . 


1922-23 

— 

2*26 

1923-24 


— 

1924-26 

1*61 . . 

— 

1926-26 

o*oit . . 

— 


Production 
may have 
overlapped 
consumption 
by 

. 0*40 . . 

Consumption 
may have 
overlapped 
production 
by. 

The 

world's 

produc- 

tion 

was 

18*6 

The 

real 

consumption 

probably 

was 

.. 18*2 



0*80 . . 

18*7 

. . 19*6 


0*20 . . 

20*7 

. . 20*9 

. 2*30 . . 

— 

24*6 

. . 22*3 

. 1*20 . . 

— 

26*0 

. . 23*8 


t Prices naturally reacted after an exceptional rise. 
I Prices failed to react after an exceptional drop. 


If this guess is correct, then the average increase of consumption has been 
at the rate of 7 per cent. 

For comparison we add the figures of the “ apparent ” consumption as 
calculated from the world’s visible stocks according to Messrs. Lamborn & Co.’s 
statistics : 


1922- 23 19-36 

1923- 24 19-86 

1924- 26 22-68 

1926-26 24-31 

1926-27 estimated 24-88 


These calculations make us think that the actual consumption in 1927-28 
will be very near 26^ million tons and probably the “ apparent ” consumption 
will be larger still because we shall enter the next campaign with reduced 
stocks (both visible and invisible). 

As the production in 1926-27 according to Lambom & Co. is estimated at 
24*3 million tons, it follows that the world’s production required in 1927-28 
will have to show an increase of about two million tons to cover the real 


consumption. 

Yours faithfully, 

Oroningerstr. 14, Runge, Bacmeister, Lamborn & Co. 

Hamburg, 

July .5th. 1927, 


The Commercial Solvents Corporation, with plants at Terre Haute, Ind., and 
Peroria, 111., U.S.A., are offering synthetic methyl alcohol 99 per cent, pure in tank 
cars or drums, as made by them by a process patented and perfected by them. 

Bum and sugar exported from French Guiana are now exempt from the 1 per 
cent, export tax which was instituted in 1925. The period of exemption is stated 
to be ten years. 

The Hawaiian Commercial and Sugar Co., report a new record for the Island of 
Maui, T.H., of 16*46 tons of sugar (96° test basis) per acre for a field of 410 acres. 
Although larger yields have b^n stated for Oahu, this is a record for any single 
area of this size. 

E. Ward, Jr., reports' that the average stand of roots in lands serving the Great 
Western Sugar Co., in Colorado, was 66 and 68 per 100 ft. of row for 1925 and 1926 
r^pectively. In the latter season the average weight was 1} lb., and the average 
3 deld nearly 13 1 tons per acre, but a full stand of the same roots should have given 
nearly 18 tons per acre. Some farmers obtaining 100 per cent, stands ( 12 in. spacing) 
obtain in the district named 19*68 tons per acre, and the average weight of their 
beets was 1^ lbs. 


> Through the Leavee, 1927, 15 , No. 5, 203-204. 
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Labge Cbystaluzer Capacity not Essential fob Obtaining Low Pttbity 

Final Molasses in a Raw Cane Stjgab Factory. Arnold H* Warren. 

Sugar News, 1927, 8, No» 6, 445-448. 

Will the sugar crystallize out of solution from a massecuite sufficiently rapidly 
80 that molasses of 40® gravity purity can be obtained at the moment the masse- 
ouite leaves the pan ? The writer’s answer, based on results obtained this past 
season, is that it will, his experience indicating that : (1) the apparent purity of the 
massecuite should not exceed 60, and should preferably be between 66 and 68®. 
(2) The grain should be small. About 1 litre of syrup of 65 Brix is drawn for 
graining for each 4 litres of massecuite to be produced. It is probable, however, 
that equally good results could be obtained with a larger grain provided the m€wse- 
cuite were boiled more slowly. (3) The apparent purity of the first molasses em- 
ployed was below 60®. If first molasses of above 60 purity were employed it would 
be necessary to boil the massecuite more slowly to give time for the additional sugar 
to crystallize out. (4) The boiling of the low-grade strike should be carried on very 
slowly. No hard and fast rule can be given. The pan used was a calandria pan 
having about 1 sq. ft. of heating surface per cub. ft. of capacity. After the graining 
was finished and the drawing-in of molasses had been begun the steam pressure 
on the calandria was not at any time allowed to exceed 6 lbs. The time required 
to boil a strike was between 6 and 6 hours. (6) The Brix of the massecuite as dis- 
charged from the pan should be between 96*0 and 96°. (6) Care should be taken 

to avoid the formation of any false grain during the boiling, as this would make it 
extremely difficult to purge the massecuite without the use of water or steam. 
Slow boiling serves the double purpose of preventing the formation of false 
grain in the pan and of giving time for the maximum amoimt of crystallization to 
take place in the pan. If the molasses has already been reduced to 40® gravity purity, 
or thereabout, before the massecuite is discharged from the pan there is extremely 
little danger of the formation of false grain after the massecuite leaves the pan, 
no matter how fast it is cooled. During the period February 3rd to March 28th, 
1927, the writer boiled a total of 24 low-grade strikes not one of which passed through 
a crystallizer. Each strike was dropped from the pan directly to the mixer above 
the centrifugals. Four strikes were allowed to stand in the mixer from 6 to 12 hours 
before drying was begun. The drying of the remaining 20 strikes was begun im- 
mediately after dropping into the mixer, on the average about 16 hours being 
required to dry eaeh strike. Hence where drying was begim immediately the 
massecuite had an average of 16/2 = 8 hours in which to cool during the process 
of drying. It is worthy of note that the mixer was not equipped with stirring paddles, 
as a result of which the cooling of the massecuite in the mixer was not uniform. 
Results obtained by the writer indicate that : (1) The gravity purity of the final 
molasses can be reduced to 40*0 without the use of crystallizers of any sort provided 
the boiling is properly done. (2) When dried hot the massecuite dries much faster 
than when dried cold, an important consideration when the low-grade centrifugal 
capacity is limited. (3) The polarization of the B ” sugar averages higher for 
massecuite dried hot than for massecuite dried cold. This means that the low-grade 
sugar can be worked up into 96® sugar with less pan work than is the case with “ B ” 
sugar of lower polarization. The writer does not wish to infer, however, that crys- 
tallizers are not a desirable part of the equipment of a modern raw sugar factory. 
There no question but that a massecuite when cooled to a temperature 30® C. will 
yield a lower purity molasses than the same massecuite will yield when dried hot 
at a temperature of say between 60® and 65® C. A massecuite which when dried 
yields moleusses of 40*0° gravity purity should if cooled to 30® C. yield molasses 
of between 38 and 37 gravity purity. A strike boiled by the writer m the same 
manner as those which he hftd been drying hot was dropped into cooling tanks 
holding about 36 cub. ft. each. These tanks were not equipped with any stirring 
device and crystallization doubtless did not take place as rapidly as where crys- 

^ ^ This Review is oopyright, and no part of it may be reproduced without permission.— 
Editor, 
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taJliaation in motion is practised. Nevertheless this massecuite when dried at the 
end of three days cooling yielded molasses of 34*75® gravity purity. The writer 
does believe, however, that the lack of what has, hitherto, been considered adequate 
crystallizer capacity cannot be considered a reasonable excuse for not getting the 
purity of the final molasses down to 40® C. He is of the opinion that with sufficient 
crystallizer capacity to permit cooling each strike a minimum of 24 hours, no diffi- 
culty should be experienced in keeping the gravity purity of the final molasses 
below 40° provided the boiling is properly done. Some European manufacturers 
of raw sugar factories provide much less crystallizer capacity than has been the 
American practice. A small factory of European maniifactinre may be provided 
with two vacuum pans and only two crystallizers, the total cubic capacity of the 
crystallizers being exactly the same as the total cubic capacity of the pans, but 
American practice favours a crystallizer capacity five times as great as the pan 
capacity. 

Need for Reorganization of CnEMiOAii Control in Cane Sugar Factories 

IN Cuba and the Decline of Chemical Control in that Country. 

Hayward G. Hill. The Planter, 1927, 78, No. 13, 247-248. 

In the first part of his article the author deals with the quality of the raw sugar 
now being produced in Cuba, and indicates the importance of new methods of con- 
trolling it, in order to turn out a product acceptable to the refiner. It is probable 
that at this time of low profits more than at any time previous the refiner observes 
the fact that merely to buy a raw sugar on a basis of polarization is not sufficient 
protection to his interests, for two different lots of sugar, both fulfilling all require- 
ments of polarization, might offer decidedly different refining qualities, the cost 
and time of refining one lot being much greater than the other. Naturally, the 
profits realized are in proportion. Ordinary methods of chemical analysis do not 
suffice to distinguish between these sugars, nor indicate in culvance what the refining 
quality of a particular lot of sugar will be. But from recent publications of the 
Bureau of Chemistry, systematic investigations have been undertaken in which 
the ultramicroscope has been brought into use, in connexion with the basic dye 
test for the estimation of colloids. The application of this instrument and test 
brought out some remarkable facts. These investigations have proven^ that prac- 
tically without exception the refining qualities of a sugar con be positively predicted 
in advance by an estimation of the colloid content by means of this method. They 
have proven that a sugar having a dye value of 200-300 can be coimted upon to be 
an easy and economical sugar to refine, whereas a sugar having a value of 300-400 
will give medium results, and a sugar with a value of 400-600 or more will give trouble 
from the time it enters the refinery. It is plainly evident, then, that it would be 
an advantage to the refiner to choose such a sugar as will yield him the most profit 
with the least difficulty. He now has at his disposal the above-mentioned simple 
and accurate means whereby he can definitely decide what sugar will and what sugcur 
will not meet these conditions. We do not hesitate to predict that if these con- 
ditions persist, before the 1927 grinding is over there will be companies in Cuba 
who will face a loss of many thousands of dollars because refiners wrill refuse to pur- 
chase their sugars. The way is now open whereby the manufacture may be con- 
ducted with direct reference to this point, by the installation of an ultra-microscope 
in connexion with the dye test. Thus, the course of the colloids may be traced 
throughout the fabrication, and the most efficient procedures for their elimination 
adopted, resulting in the ultimate improvement of the quality of the sugar, and an 
increase in profits to the company. Furthermore, this does not require a large 
outlay of capital. The apparatus necessary may be purchased for little more than 
$100. Another test which may readily be applied is that of the Elliott filter. This 
has been found to give useful comparative results as an indication of the refining 
qualities of raw sugars. And so we come to the point of what chemical control 
should do, and could do, but does not do. 

Then the writer goes on to comment on the unsatisfactory state of chemical 
control in Cuba at the present time.* He has referred edready to the fact that the 


1 IJJ., 1926 . 28 - 28 , 97 - 103 , 187 - 140 . 
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ouBtom of manipulating the figures in the laboratory to show a pretty loss account 
has in many oases changed the work of that department to merely a matter of 
clerical nature, thus nullifying the bi^efit that might be obtained from the accurate 
presentation of facts. This, furthermore, has discouraged any attempt at research 
on the part of the chemists, or any sincere effort to further co-ordinate the work 
of the laboratory to the manufacturing conditions practised, whereby the profits 
of the company on their investment might be ultimately increased. He has pre- 
dicted that in a very few years a definite chcmge is due which will establish a new 
relationship between the laboratory and the factory. The laboratory may be so 
equipped and organized as to render data and statements of great value, whereby 
the busmess may be conducted on a more profitable basis, or it may be used as a 
foolish, senseless sham to show fictitious fabrication reports of imaginary results 
and impossible balances. The time has come when the chemical control must bo 
80 reorganized as to permit the proper tests to be applied to show the quality of the 
sugar produced from the refiner’s standpoint. If the quality of the sugar is not 
up to standard, the laboratory must be able to definitely indicate at what point in 
the process the difficulties are occurring. It is not improbable that in the future, 
included in the weekly manufacturing report issued by the laboratory, will be shown 
a statement or balemce of the colloids, and the relative colloid content at vanous 
points in the process, as compared to previously adopted standards. 


Estimation op thb Valui: op Acttvateb (Dbcolobiziko) Carbons. Jaroslav 
Dedek. Sugar, 1927, 29, 265-256, 307-309. 

This paper is described as a simple explanation of adsorption in practice when 
using activated carbons, this phenomenon being defined as the accumulation of a 
substance at the interface of two phases.’* The activity of an adsorbent depends 
on the quality of the surface (its degree of activation), the intensity factor, and on 
its area (its volume per unit of weight), the capacity factor, the total adsorption 




^ effect being given by their product, 
J V I ' *** it being thus impossible to have 

I two ceurbons of the same effect, due 

- 1 . one case to the surface area, and 

* in the other to the high intensity. 

Adsorption from a mixture of sub- 
b= — stances, as in the case of impure 
A -f*/? • ^ r 'W)) / sugar liquors, shows complicated 

conditions. Different solutes, 
for example, may compete for 
/♦ their places on the surface of the 

I adsorbent, and mutually hinder 

their adsorption. Thus, a relatively 
smaller percentage of decolorization 
. is observed with solutions of high 

LL ,1 11 ll 11 -- I i I I - y IJ concehtration (e.g., syrups), as com- 

7 5 iOSt tasoCuiiM, pared with those of low density 

(e.g., juices). In practice the change in the composition of the solution, due to its 
solutes being differently adsorbable, is of particular importance. On determining 
CKlsorption isotherms, quite abnormal forms are often found which can be explained 
only by the fact that a mere colour determination does not indicate the whole ad- 
sorption effect, the “ invisible adsorption,” that which cannot be determined by 
means of the colorimeter being in fact greater amd more important than the actual 
decoloration. Any infiuence depressing the solubility of a substance facilitates its 
adsorption, vice versa. Sugar colours cure present as salts of acids which them- 
selves are differently soluble, the decolorization increasing, therefore, as the alk al ini ty 
decreases. An adsorbent will retcun a higher weight of the solute per unit of weight 
the more concentrated it is, i.e., the nearer the point of saturation, complete adsorp- 
tion from dilute solutions thus being most difficult. The adsorption equilibrium 
must take place between the concentration of the solute on the surface of the adsor- 
bent and the concentration left in solution, which equilibrium can be represented 
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by the adsorption isotherm, having the values for the concentration of the solute 
left in solution after the adsorption (degrees Stammer) as abscissae, and the quan- 
tities retained by the carbon (in so-called Fusca degrees^) as the ordinates, as shown 
in the graph. This isotherm is constructed by decolorizing a solution with increasing 
quantities of carbon, and when found enables one to solve some questions, and 
elucidate the laws of adsorption. Thus, in the case of the graph herewith, to find 
the quantity of colouring matter retained by the ceurbon, when it has decolorized 
a solution to 10° Stammer, one finds the point of intersection of the curve with the 
line 10° Stammer (point a), while the distance (oa) shows the quantity of colouring 
matters retained, in this case, 10*825 grms. per kg. of carbon. When the solution 
had been decolorized to 5° Stammer one finds similarly the quantity of colouring 
matters the carbon can retain, viz. : 9*45 grms. per kg. only, that is, the carbon 
on contact with a dilute solution cannot retain as much of colouring matter as it 
does from a concentrated one. Examples of other questions that can be solved by 
reference to the isotherm are given. 

What is this pH ? J. H. Zisch. Sugar Press ; through Sugar, 1927, 29, No, 5, 
223. 

The laboratory like other depai^tments tries to keep up with new developments 
which may be of value either in reducing costs or improving the quality of our fined 
product. As a result of this policy the laboratory sheets will show a new figure 
this coming campaign, at least the figure will be new to most factories. The new 
control will be shown as “pH values ** and it is hoped that it will take the place 
of and be an improvement over the old ‘ Alkalinity * control on the sugar end. At 

its present stage of development pH 
will probably not be used on first, 
second or third saturation, excepting 
for experimental purposes. It is hoped, 
however, to substitute pH for alkalin- 
ity from blow-ups on through the 
sugar end. Probably for general 
practical purposes it is sufficient to 
to say that pH is a more definite 
and accurate method of expressing 
alkalinity. The term ‘ alkalinity ’ is 
a measurement of the total amount 
of acid (or alkali) present with no consideration being given the fact that 
some of the acid is active and some inactive. pH is a system of numerically 
expressing the amount of active acid present. As it is only the active acid that 
affects the inversion of sugar solutions, it is evident that we should concern ourselves 
with such active acid rather than the active plus inactive as represented by the 
old term ‘ alkalinity.* Heretofore we have considered 0*00 alkalinity as being the 
so-called neutral point, but we now know that this does not always represent exact 
neutrality. The truth is that in most of our syrups, true neutrahty is usually 
considerably on the so-called side of the old alkalinity scale, sometimes as low as 
— 0*050 to — 0*070. Due to the different chemical compositions of different 
liquors, we cannot say where the true neutral point is as represented by the alka- 
linity test, but we do know that true neutrality for all syrups will always have a 
pH value of 7*0. If the syrup shows a pH above 7*0, such as 7*5, the syrup is al- 
kaline, if the pH is less than 7*0, such as 6*5, it is acid and there is danger of rapid 
inversion. Probably the lowest pH at which it is best to carry blow-up thick-juice 
and both raw and white massecuite is exactly 7*0, but until we 'have more compre- 
hensive data on the subject it may be advisable not to allow the pH to go below 7*2. 
Some work was done at several of the factories during the past campaign in this 
regard, and the accompanying curve shows the danger of inversion of sugar when 
the pH of massecuite is allowed to drop below 7*0 to 7*2. A pH of 6*8 to 6*9 results 
in about three times as much inverted sugar as is foimd with a pH of 7*2. Not the 
least factor in Greeley’s phenomenal run during the past campaign Was the appli- 

1 1J3J„ 1910 , 84 ; 1921 , 580 . 
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'Cation of pH values in the control of the sugar end. The winner's yields and quality 
•of sugar were undoubtedly benefited by the fact that pH control was depended 
upon instead of alkalinity. Several weeks* averages showed alkalinities of from 
— 0*040 to — 0*070 for raw massecuite, with practically no inversion of sugar, at 
Jeast nothing abnormal, but the chemist was certain of his ground, because the 
pH values indicated an average of about 7*0. This new control is not an experiment, 
though new to the beet sugar industry, as it has been tried and proved in many 
mother chemical industries including cane sugar manufacturing and refining, where 
Jarge savings have resulted from its application.** 

Vabiotts Pafebs ok LiBfE Pboblems in thb Stbffbn Desaoohabibtcation 
JPboobss. R. W. Shafor, and others. Industrial and Engineering Chemistry, 1927, 
19, No. 5, 573-576. This contribution to a symposium on lime by American chemists 
deals with the fundamental factors entering into the rate of decomposition of lime- 
stone lumps in kilns of the shaft t 3 q>e, this being done with emphasis on the transfer 
of heat. The experiments indicate that decomposition rates are controlled primarily 
by the rate of heat conduction through the calcium oxide layer on the face of a de- 
composing lump. A method is given for the evaluation of lime for use in the Steffen 
•reaction to produce CaO.C|gng20^^. Other papers worth x>erusal are : “ The Effect of 
Particle Size on the Hydmtion of Lime,** by F. W. Adams ; and ** Rotary Kilns 
vs. Shaft Kilns for Lime Burning,** by R. K. Meade. — Technical Study of the 
DECOB dOPOSiTiON OF Invbbt Suoab BY LiME. V. Ctytoky. Zeitsch, Zuckerind, 
Ctechoslov,, 1927, 51, No. 24, 230-236. An apparatus was devised for study of the 
action of lime on invert sugar under the conditions prevailing in practice. It was 
found that the rate of decomposition depends firstly on the temperature, and secondly 
-on the amoimt of lime. In practice almost the total invert sugar is destroyed 
during the time of contact of the juice with the milk-of-lime in defecation and 
carbonation, which time practically sufiOices for the complete decomposition of 
amoimts of invert sugar as high as 1 per cent. — Luminescence of Suoabs and 
Bugab Factory Products. K, Sgndera. Zeitsch, Zuckerind, Czechoalov., 1927, 
51, No. 25, 237-245. Luminescence or fiuorescence is exhibited by sugars andsugeur 
factory products (in common with a number of other organic substances having 
the property of converting light of a certain wave-length into light of another usually 
greater wave-length). An apparatus has been devised for its quantitative measure- 
ment, the ultra-violet rays being screened off, and comparisons made with solutions 
of known luminescence. Pure sugar itself is hardly luminescent. In the case of 
impure products this quality is due, not to the ash, nor to the colouring matter, 
but rather to a colourless, or slightly colotured substance, soluble in ether and chloro- 
form, appsu^ntly one of the first decomposition products of invert sugar destruction 
•or of caramelization. Beet products exhibit luminescence in a much higher degree 
than the corresponding cane products. — Insoluble Matter in Liquors used fob 
Decolorizinq Carbon Refinino. Siegfried Kfihn. Zeitsch, Ziuskertnd, Czecho,, 
1927, 51, No. 27, 271-272. Liquor taken directly from the blow-ups was found 
to contain 3*77 and 7*12 kg. of insoluble org^ic and inorganic matter jjer 1000 
•quintals of sugar melted in 24 hours, this pointing to the desirability of filtering 
before treating with decolorizing carbon, which does not appear always to be done. 
— Study of the Invebtase in Sugar Factory Waste Waters. C. Lad. Matousek. 
Zeitsch, ZucJ&rind, Czecho,, 1927, 51, No. 23, 213-220. Invertase, an enzyme which 
is present in difiusion waste waters, is a product of micro-organisms (bacteria, etc.), 
and to it is to be ascribed in pcurt the increase in the invert sugar when using un- 
purified water for the extraction of the juice. Its amount varies ctccording to the 
quality of the waste-water. With sound clean roots and the use of pure water no 
notable increase of invert sugar can be observed (it is seldom higher than 0*1 per 
cent.), but whan using dirty water conditions are much less favourable. Laboratory 
tests showed the invertase present in waste-waters such as had been returned to 
the diffusion battery to be capable of forming invert sugar to the extent of 1*36 
to 1*95 per cent, in 24 hours, in a 5 per cent, solution of sugar and at a temi>erature of 
36^ C. The itiain cause of the introduction of micro-organisms is the dirt on in- 
sufficiently wdshed roots, while the purification of the circulation water and the 
removal of sediment are also very important^ J. P. O. 
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UNITED STATES. 

Juice Stbainino System fob Mills. William G. Hall, of Honolulu, T.H. {A) 
1,627,283. May 3rd, 1927. (B) 1,727,284. May 3rd, 1927. 

(A) A straining apparatus is provided, preferably located in the bottom of the 
boot of the convenor between the crusher and the shredder, the clear juice being 
discharged into a receptacle, which in turn is connected by suitable piping for de- 
livering the juice directly to the boiling-house. Referring to the drawing, 1 indicates 
a crusher for cane which is carried by an endless flight conveyor 3 to a shredder 6 
whence it is delivered by conveyor 7 to the first unit 10 of the train. As indicated, 
there are four units 10» 10^, 10* and 10*, successively connected by intermediate 
conveyors 20, 20^, and 20*. Each of the units discharges into the pans 11, IV, 
11* and 11*, respectively ; pans 11 and 11^ below the first and second roller units 
are connected by discharge pipes 12 and 12^ to the pump 13, which, ip turn, is pro- 
vided with a single discharge pipe 14. The pans 11* and 11*, below the third and 
fourth mills, are connected by pipes 12* and 12* with the pump 13^, which latter 
is provided with two discharge pipes, the first of which 14^ discharges the juice 
into a maceration distributor 16 located above the first intermediate conveyor 
20 and discharge pipe 14* delivers the juice into a similar maceration distributor 
16^ above the intermediate conveyor 20^. A suitable water-distributing pipe 25 
is located above the last intermediate conveyor 20^ for supplying the necessary 
maceration to the bagasse on said conveyor. Mixed juice is ultimately receiv^ 
by pump 13 and delivered by discharge pipe 14 leading from said pump. It is the 
purpose of this invention to provide an effective straining device for removing the 



cush-cush and other solid material from the mixed juice, and at the same time 
effectively straining the larger proportion of the juice, which is expressed from the 
cane by the crusher 1. In order to effect these desired results, the boot or closed 
casing 2 of the conveyor 3 interposed between the crusher 1 and the shredder 6 
is provided at its lower end with a screen 26, which conforms generally to the shape 
of the bottom or lower section of the boot and is engaged by the slats or scraper 
elements usually associated with the conveyor 3. Secured to or forming part of 
the boot or casing of the conveyor adjacent screen 26 is a receptacle 27 into which 
the juice passing through the screen is discharged, which receptacle is provided 
with an outlet 28 adapted to be connected with piping loading to the boiling-house. 
The discharge pipe 14 of the pump 13 is also connected with the lower end of the boot 
of the conveyor 3, and discheuges the mixed juice directly into the lower end of the 
boot above the screen, so that all the juice (that extracted by the crusher 1 and the 
mixed juice from the several roller units of the mill) is discharged directly ipto the 

^ Ooplet of speoifioationt of patents with their drawings oaii be obtained on application to the 
following — United Kingdom: Patent Office. Sales Braiioh, S5, Southampton Buildings, Ohanoeiv 
Lai^ London, W.O.a (price Is each). AbstraoU of United Kingdom patents mark^ in our Review 
with a star (*) repic^uoed from the lUuetraUd Qffleial Journal (PaietUth with the permission of 
the Oontroller of S.M. Stationei^ Offloe, Loudon. Giometimes only the drawing or drawings are 
M reprodu^. United States : Oommissioner of Patents, Washington, D.O. (prlM 10 oents eaoh). 
Fnnee: Llmprimerie Nationale, 87, rue VioiUe, do Temple, Paris. Qemumif • Patentamt, BerUn, 
d^rnuio^t 
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boot of the conveyor 3 and passes freely through the screen 26, leaving the cush-cush, 
and other solid material on the screen, whence it is removed by the slats or scrapers 
of the conveyor flight, so that the openings in the screen are maintained free and 
unobstructed. All the strained juice passes directly into the chamber 27 whence it is 
delivered practically free from all solid matter by way of the discharge 28 to the 
boiling-house. 

(B) A straining apparatus is provided, associated with the crusher or other 
equivalent preliminary unit of the mill, to receive the juice expressed by this unit 
and the mixed juice from the other mill units, the strainer device being associated 
with a recept€W3le to receive the juice from which the same may be pumped directly 
to the boiling-house. Referring to Fig. 1 of the drawings, 1 indicates a crusher, 
connected by a chute 2 with the flrst roller imit 10 of the mill. As illustrated, 
there are four roller imits 10, 10^, 10* and 10*, each successively connected by inter- 
mediate conveyors 20^, 20*, and 20, serving to pass the bagasse from one mill to 
the next. Juice pans 11, lU. 11® and 11* are disposed below each of the corres- 
ponding mill units, the pans 11 and 11® being connected by discharge pipes 12 and 
12* with a pump 13, the discharge of which is connected by a pipe 14 adapted to 
deliver the mixed juice from the several mills to the strainer device. The pans 11® 
and 11* are connected by pipes 12® and 12*, respectively, to pump 13*, which is 
provided with two discharge pipes 14* and 14®, the former delivering the juice 
expressed by the third mill unit 10* to a distributor 16 disposed above the inter- 
mediate conveyor 20 between the first and second mill units, the juice so delivered 



being then distributed over the bagasse on the conveyor as maceration. The dis- 
charge pipe 14* delivers the juice expressed by the unit 10* of the mill and the 
maceration water delivered by pipe 26 to the bagasse on the intermediate conveyor 
20®, to a distributor 16* located above the intermediate conveyor 20* between the 
second and third roller units, the mixture of juice and water serving as maceration 
for the bagasse on said conveyor 20*. By this distributing arrangement, all the 
mixed juice from the several roller units is ultimately delivered to the pump 13 and 
forced by the latter through pipe 14 to the strainer device. Located below and 
partially surrounding the lower roller of the crusher 1 is a receptacle 30 into which 
the large proportion of the juice expressed by the crusher passes directly, running 
down over the front of said roller, while the crushed cane passes down the inclined 
bottom 2* of the chute 2. The receptacle 30 is provided with a hopper-like bottom, 
above which is located one or more screens or strainers 31, which extend entirely 
across the receptacle, emd are preferably provided with means for oscillating them 
to cause cmy solid material lodging upon them to be moved forward and dis- 
charged over the front edges of the screens into the chute 2. To facilitate the 
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discharge of the solid material lodging on the screens, the latter are preferably 
inclined toward the chute. The discharge pipe 14 from the pump 13 is connected 
to the receptacle 30 above the screens 31 therein, and serves to deliver the 
mixed juices from the roller mill units above the screens, so that the mixed juice 
from the several roller units, and the juice expressed by the crusher is effectively 
strained by the screens 31 and the entire body of juice discharged from the recep- 
tacle 30 by pipe 32 to the boiling-house, while the cush-cush carried by the mixed 
juice from the several roller units and the bits of cane, which may pass through the 
bottom 2^ of the chute 2, are arrested by the screens and ultimately discheu'ged from 
the surfaces of the latter into the chute, whence they are passed through the several 
roller units of the mill with the crushed cane. Fig. 2 (see above) shows a 
modification of the strainer device. 

Pboduction of Soft Sugaks. Henry C. Welle, of Crockett, Cal., U.S.A. 1,624,296. 

April 12th, 1927. 

In producing soft sugars it is found that they often have a dull, dirty appearance, 
the extent of this varying considerably. Even if originally produced with a fair 
colour, it frequently happens that a dark dirty coloiu: is gradually developed on 
storage. It is the principal object of the present invention so to produce a soft 
sugar as to insure that it will acquire and maintain a desirable colour. Investi- 
gation has indicated that this difficulty with the colour is due to the presence of 
iron compounds, probably iron polyphenols, probably formed in the various opera- 
tions in the refinery, though some of them may be present in the original raw sugars. 
As iron polyphenols are very dark in colour, a small quantity of them will greatly 
modify the appearance of the sugar. It is believed that the ferric forms are much 
darker than the ferrous forms, therefore the development of this dark colour on stand- 
ing is believed to be due to oxidation. It has been found that by the use of solutions 
containing phosphate ions (that is, PO4 anions) this dark colouring matter can be 
broken up. This is done by the application of solutions of phosphoric acid or 
phosphate salts, the iron polyphenols being decomposed with the precipitation 
of iron phosi)hate and the liberation of free polyphenols. While these possess 
a certain amount of colour, it is not objectionable — in fact is probably a desirable 
colouring matter to have in the sugar, the iron phosphate being light in colour 
and so producing no harmful effect on the colour of the sugar. But it is now claimed 
that in practice the phosphoric acid or phosphate salts may be applied in the centri- 
fugals after the bulk of the adhering syrup hiw been spun off, or to the sugar after 
it has loft tho centrifugals. The actual application may be as follows : A solution 
is made containing 20 per cent, phosphoric acid, (HjPO^) or its PjOg equivalent 
in acid calcium phosphate, acid sodium phosphate or other common phosphate 
salts (it being preferable to use them in the acid form). This is added to the centri- 
fugal just before or just as it is being emptied, in such quantities as will give 0*02 
to 0-2, say about 0*1, per cent, of H3PO4 on the weight of sugar in the centrifugal. 
If the material is added with a cup, it is thrown into the basket of the centrifugal 
just before the brake is applied. This results in a slight washing of a small portion 
of the sugar, but in being ploughed out and passing through the sugar scrolls the 
material is thoroughly mixed so that there is no evidence of washing of the sugar, 
and the entire mass of sugar becomes treated with the phosphoric acid. If the 
material is applied with a spray, it is preferable to apply it while the sugar is 
being ploughed out or in the scroll beneath the centrifugals. As an example, when 
40 in. centrifugals holding 400 lbs. of sugar are used, 2 lbs. (say 1 qt.) of tho pre- 
pared solution are thrown on the sugar just before the brake is applied to the centri- 
fugal. If the centrifugal holds only 360 lbs. of sugar (as is the case with some 
grades) a smaller cfuantity of solution may be used, or the solution may be made 
more ffilute — about 17*6 per cent. It will be found that the added water in the 
sugar does no harm for ordinary grades of sugar. After dropping out of the centri- 
fugal the sugar is passed through scrolls that mix it thoroughly and then through 
an aerating device such as is commonly used for liandling soft sugars. When the 
phosphoric acid is added it is found that there is a liberation of acetic and other 
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volatile Acids, due to the presence of their salts in the sugar. If the sugar is thor- 
oughly aerat^ while warm, these acids are practically all volatilized and the sugar 
becomes as alkaline or even more alkaline than before treatment. Claim is there- 
fore made by the inventor for : The process of refining sugax which consists in adding 
small quantities of a solution containing phosphate ions to soft sugar after the 
surplus syrup hcu 3 been removed, and thoroughly mixing the sugar and phosphate 
solution. 

Pboduotion of an Absobbbnt Dboolobizino Medium (Chab, Cabbon, etc.). 

Charles B. Davis, of New York. 1,618,149. February 16th, 1927. 

In the prior state of the art of sugar refining, the carbon gradually deteriorates 
in its ash and colour-absorbing qualities until it becomes what is known technically 
as “ discard,” after which it is used for conversion chiefly into phosphoric acid and 
calcium sulphate. In this “ discard ” char the pores have either become clogged, 
or their surfaces coated with an inactive “ secondary ” carbon. Burning this 
” secondary ” carbon with air at a red heat only weakens the skeleton of the base, 
causing it to powder without in any way reactivating the remaining carbon con- 
stituent. Other old methods are, treatment with alkali and acids, without any 
reactivating effect. But in the new process the impurities which go to form this 
inactive carbon are first removed from the porous base by cleaning by means 
of sodium hydrate and hydrochloric acid, thus getting rid of organic impiuities 
and free mineral matter in their imcarbonized condition, and the original active 
carbon, which by use has become inactive, is reactivated to a degree equal to its 
initial activity. This process may be repeated continuously. On account of the 
extreme hardness of base thus attained, powdering by attrition is practically elimin- 
ated, and the little powder which may be formed is overbalanced by the new depo- 
sition of pyro-bituminous-oxygenated-carbon. In carrying out the process, the 
char, carbon, or other porous structural base, is washed with warm water and dilute 
sodium hydrate to remove organic impurities present or from the liquids treated ; 
heated in water ; and 10 per cent, hydrochloric acid added until a slight permanent 
acidity is obtained ; after removing solubilized salts with hot water, the now neutral 
char, carbon, or other base structure, is dried and fumed with oxygenated pyro- 
bituminous-gas at the rate of about 1 part by weight to 1000 parts of base material, 
char, carbon, etc. The treated material is then heated out of contact with air 
to deposit what is believed to be a new unsaturated oxygenated-carbon (C„0), 
and then cooled and used. After the carbon or other basic constituent loses its 
decolorizing activity, by adsorbing of impurities from the liquors treated, the process 
is repeated, and in this way even a discarded decolorizing material which has no 
further value as a purifying and decolorizing element is reactivated to such a degree 
as to equal the best new bonechar or other base, being restored to its original state. 
When new bonechar or base is given this treatment, its activity is increased enor- 
mously. C„0 is therefore an imsaturated solid, and the only known “ solid un- 
saturated monoxid of carbon,” or ** carbon in solid state carrying oxygen.” As 
other means of getting oxygen gas, peroxide, perborates, permanganates, chlorates, 
metallic oxides, electrically produced oxygen, e€b., may be used. In short, any 
substance which, whether heated or not, will evolve oxygen and commimicate the 
same to the ccurbon, char, or other porous base to be treated. In fact any atmos- 
phere, or metallic, or non-metallic element capable of supplying or evolving oxygen, 
in the cold or at elevated temperatures below 1000° C., and in neutral, alkaline 
or acid medium, with or without a reducing agent, which would in any of these 
ways communicate its gases to the carbon constituent, is to be regarded as being 
covered by this application^ An additional advantage is that any excess of oxygen 
incidental for the production of this new oxygenated-carbon, goes to convert the 
calcium sulphide to sulphate, CaS -f 40 = (^O^. Any calcium sulphide, CaS, 
token up from these outside sources is split up into carbon oxysulphide COS, a 
gas, carbon monoxide CO also a gas, and calcium oxide a solid alkaline earth. Thus 
in piepnring an absorbent base for decolorizing purposes, air, oxygen gas, or an 
oxygen-carrying or evolving materied, is adsorbed on the microscopic capillaries 
oC inorgcmic structures such as burnt -off lima phosphate, bones or bone ash, or 
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organio structures, as for exeunple re-oarbonized bones and carbon chars in generaL 
In the presence of carbon or carbon-forming materials, the process produces a finely 
divided extremely hard and highly active oxygenated carbon sturcturo which is 
the compound (C„0) (carbon having eictive oxygen adsorbed on its surface) having 
an ash and colour adsorbing capacity superior to ail Imown decolorizing carbons. 
By this process the carbon contains active oxygen adsorbed on its surface in a loose 
combined but essentially integral unitary state, and an enormously increased surfac*e 
area is attained and rendered available for the absorption and removal of the 
impurities from the liquors to be treated, such as raw sugars in their process of 
refining. The permeability and adsorptive capacity of the carbon or char for the 
liquors is also increased over previous methods, permitting free access of the liquor 
to the innumerable open canals and passageways of the capillaries. The walls 
of the pores or capillaries of this oxygon-carrying carbon have greater tenacity 
and elasticity (on account of combination, with oxygen) and its susceptibility to 
temperature changes is practically nil, for the same reason, as it resemblos vulcanite 
in its physical condition. Pyro-bituminous distillate may be “ cracked ” to an 
oily gas by heating and mixed with oxygen or air, and this mechamcal mixture 
adsorbed on char or burnt-ofi bone and then heated, resulting in the CuO compound 
before mentioned. In this way, the bumt-ofi bone is re-coated with carbon, and in 
either case the oxygen is retained in its active state on the carbon surface. These 
bumt-off bones have a high specific capacity or selectivity for the carbon forming 
“ oxygenated pyro-bituminous gas.” This pyro-bituminous substance is the 
distillate from coal, coming over between the tempieratures ranging from 315 to 
460® C. It is of a waxy consistency, yellow to brown in colour and leaves no coke 
in volatilization out of contact with air. This oxygenizing gas may also be mixed 
with char, forming materials such as colloidal “ gels,” and jellies of raw sugar gums. 
Ordinary bonechar saturated with air or oxygen also produces this new oxygenized- 
carbon (C„0) : 60 litres of air or 0-2 lb. of potassium permanganate dissolved in 
126 gallons of cold water and used as the last wash water will communicate its oxygen 
to the carbon and after washing out any soluble salts present, the char may be dried 
and used with or without heating, thus saving time and fuel. This demonstrated 
fact shows that the adsorbed oxygen gas produces the decolorizing and purifying 
results obtained, and that the oxygen is loosely combined on and with the carbon 
surface. 

PuBB SuGAB Liquobs. Carl F. Kullgren and Sven G. Lind, of Stockholm, Sweden. 
1,616,131. February 1st, 1927. Claim is made for the process for producing pure 
sugar liquors consisting therein that the sugar liquor is forced upwards from below 
through containers containing a layer or layers of a purifying moans consisting of 
silicic acid, produced in the known way by treatment of an alkali silicate with an 
acid. — ^Appabatus fob detebmininq H. I. C. Eugene D. Stirlen, of Muscatine, 
Iowa, U.S.A., 1,616,092. February 1st, 1927. Apparatus described consists of 

the combination of a double wedge prism, two receptacles for holding a portion 
of a sample under investigation, means whereby one beam of light may be caused to 
pass through one receptacle and the prism, and means whereby a second beam of 
light may be caused to pass through the other of said receptacles contiuning another 
portion of the sample mixed with a known quantity of a chemical substance adapted 
to recuit with the sample, thereby producing in said first mentioned beam a colour 
corresponding to a value which is being sought in the sample. — Manutaotubb of 
Vegetable Cabbon.^ Leonard H. Bonnard (assignor to Alfred H. Bonnard, of London). 
1,619,649. March 1st, 1927. Hydrated magnesium carbonate is intimately incor- 
porated into carbonaceous material of vegetable origin, the mixture heated to a 
temperature such that the hydrated magnesium carbonate is dehydrated and 
decarbonated with resultant production of a highly activated carbon containing 
masnesium oxide, and the product thereafter treated to remove magnesium oxide. 
— Cane Stbippeb. John S. Warren, of Sun, Miss., U.S.A. 1,628,087. May 
10th, 1927. Claim is made for a cane stripper comprising a pair of arms each in- 
cluding a handle portion, a knife or cutter portion and a finger for directing the 
stripper into operative engagement with a stalk to be stripped, yieldable means 
> See also U.K. Patent, 4S9.751 ; J S.J., 1933, 500. 

453 



AuowbtI 


The International Siiffar Journal* 


[IW, 


ooimecting said arms together, said means permitting the arms to move 
towards and away from one another and also to move in a direction at 
right angles to their direction of movement towards emd away from one 
another, and a pin or bolt secured rigidly to one of said arms and engaged 
loosely through an opening in the other of the arms, to hold them against 
movement in a direction at right angles to their direction of movement towards 
and away from one another, said pin being located adjacent to the knife or cutter 
portions of the arms whereby it serves as a stop to limit engaging movement of the 
stripper upon a stalk. — ^Extbaction of Ceixulosb fbom Bagasse. Ernest C. H. 
Valet, of Mexico City, U.S.A. 1,630,147. May 24th, 1927. A process for ex- 
tracting the pure cellulose from the bagasse of sugar cane, consists in first treating 
the bagasse with a solution of 3 to 6 per cent, of lime, in boiling it afterwards under 
pressure in a solution of about 6 per cent, of caustic soda combined with a solution 
of 2 to 3 per cent, of sodium salts until all the foreign matter has been dissolved 
and separated from the cellulose, in cleaning the cellulose thus obtained with fresh 
steam after having drawn off the solutions, and in bleaching the pure cellulose. 
Heat-Exohanob Apparatus. AquiUno R. Vila (assignor to Compania Cubana 
Economizadora de Combustible S. A., Hav^a, Cuba). . 1,630,148. May 24th, 1927. 
A heat exchange apparatus comprises a tank adapted to receive a supply of cold 
liquid to be heated, a tube heater longitudinally arranged throughout the lower 
part of the tank, a second tube heater arranged outside the tank, means for admitting 
a heating fluid to the space around the tubes of each heater, a pipe connecting 
the outlet from the tubes of first heater to the inlet to the tubes of the second heater, 
and a pump mterposed between the tank and the first heater to cause the cold 
liquid from the tank to circulate first through the tubes of the heater inside the tank 
and then through the tubes of the heater outside the tank. — ^Vertical Film-type 
Evaporator. Leslie E. Sebald (assignor to The Griscom-Russell Co., of New York, 
U.S.A.). 1,631,162. June 7th, 1927. An evaporator comprising a plurality of heat 
transferring tubes, means for brmging a heating medium into heat exchanging 
relation with the exterior of the ‘tubes, a liquid chamber adjacent the upper ends 
of said tubes, wherein a quantity of liqmd is maintamed submerging the said tube 
ends, vapour tubes concentric with said heating tubes and extending into the open 
ends thereof to thereby constitute an inlet passage for the water through the annular 
space between the outer wall of the vapour tube and the inner wall of the heating 
tube, means for automatically maintaining a substantially constant liquid level 
in said chamber to thereby insure a correspondingly constant rate of delivery of 
liquid to said heating tubes, said means including a float in said Uquid chamber, 
a valve operated by said float, a collection chamber below said liquid chambor, 
connexions between said liquid chambor and said collection chambor, a variable 
speed pump in the connecting line between said collecting and said liquid chamber, 
and connexions between said float controlled valve and said pump, and moans 
whereby the said constant liquid level may be controlled to occur at a desired 
height in the shell including a weight adjustably associiited with said float to vary 
the submergence thereof. — Beet Puller. William Yermak, of Danbury, Comi., 
U.S.A. 1,631,180. June 7th, 1927. A beet puller comprises a cross-beam, having 
a handle connecting means on one side thereof, beet engaging prongs on the other 
side, said prongs being formed with opposing loops adjacent the beam, and the free 
ends being spaced and slightly divergent, curved flanges on the prongs bent out 
of the plane of the same and extending from the loops to their ends, foot engaging 
teeth on the cross-beam adjacent the handle attaching means, all substantially 
as described. — ^Molasses Pboduot. Walter H. Dickerson (assignor to Industrial 
Waste Products Corporation, of Dover, Del., U.S*A.). 1,631,262. June 7th, 1927. 

Claim is msuie for : A fertilizer obtained from refuse molasses and in the form of 
a powder consisting of dry, charred particles ; and a process of treating refuse 
molasses, which consists in spraying same into a gaseous medium of a temperature 
8u£8ciont to char the particles thereof. — ^Filter- aid. Harry S. Thatcher (assignor 
to The Celite Co., of Los Angeles, Calif., U.S.A.). 1,632,468. Juno 14th, 1927. 

A filtering material comprises not more than 60 per cent, nor less than 16 per cent, 
by weight of particles which settle in distilled wafer at 20° C., at a rate of and greater 
than about 0*36 cm. per min. 
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United States. 


(WiUeU dh Gray.) 


(Tons of 3.340 lbs ) 

Total Receipts, January let to July 27th . . 
Delivenes „ „ . . 

Melting by Refiners „ „ . . 

Exports ot Refined „ „ . . 

Importers’ Stocks, Jifiy 27th 

Total Stocks, July 27th 

Total Consumption for twelve months 


1927 

Tods 

1,906,422 

1,876,793 

1,867,698 

66,000 

143,491 

216,403 

1926 

6,671,336 


1936 

Tons. 

2,168,683 

1,962,869 

1,914,000 

60,000 

214,470 

317,617 

1925 

6,610,060 


Cuba. 


Statement of Exports and Stocks of Sugar, 
1926, 1926, AND 1927. 


(Tons of 3,340 lbs ) 

Exports 

Stocks 

1935 

Tons 

. . 3,063,394 . 

. . 1,121,346 . 

1936 

Tons 

. 2,489,408 . . 

. 1,327,692 . 

1937 

Tons 

2,238,221 
. 1,166,430 

Local Consumption 

4,184,739 . 

80,000 . 

. 3,817,000 . . 

70,000 . . 

3,394,651 

66,000 

Receipts at Ports to June 30th . . 

. . 4,264,739 . 

. 3,887,000 . . 

, 3,460,661 

Havana, June ZOth, 1927. 


J. Guma. — L. 

Mejbr 


Sugar 

Crops 

of the World. 


{WtUeU db 

0ray*8 Estimates to July 1th, 1927.) 



1926-27 

1925-26. 

1924-25. 

Cane. 

Tons 

Tons 

Tons. 

America 

8,306,309 

8,666,210 

8,877,329 

Asia 

6,246,948 

6,309,189 

6,061,027 

Australasia 

600.611 

692,911 .. . 

636,490 

Africa 

632,306 

668,614 . . 

646,260 

Europe 

7,600 

8,704 

7,661 

Total Cane .... 

16,692,673 

.... 16,244,628 

16,627,767 

Beet. 



7,083,068 

Europe 

6,843,690 

.... 7,440,367 

U.S.A 

801,246 

804,439 

974,186 

Canada 

28,000 

32,476 

36,200 

Total Beet 

7,672,836 

.... 8,277,281 

8,093,463 

Totaii Cane and Beet. . . . 

23,365,509 

24,521,809 

23,721,220 
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United Kingdom Monthly Sugar Report. 


Our last report was dated 11th July, 1927. 

There is little chctnge in London prioes during the month luider review. The 
chief feature was the absorption of the London stock of white sugcur, which has 
been a depressing factor in the market for over a year. The sound and recently 
landed sugars have rapidly disappeared, and in the absence of fresh imports the 
Trade had to fall back on the old landed stock. It is estimated that the stock of 
white granulated sugar in London that stood at about 60,000 tons on May 1st, 
is reduced to about 30,000 tons to-day, most of which is out of condition. This 
robs the market of sugar available for the liquidation of August terminal, and a 
solitary lot of 60 tons was the only tender which has so far appeared during the 
month. 

A marked confidence is evidenced by August bulls as to the tightness of the 
position, while bears appear in little hurry to cover shorts, taking every advantage 
to liquidate their commitments as opportunity offers. The latest prices are, August 
16s. SJd., October 14^.11jtd., December 14s. TJd., March 16s. 6d., May 168.8^. 

In white sugar although the demand lias not been excessive, prices have been 
well maintained, principally owing to the decline in the imports of white sugar to 
London, which since June 1st to date have only been 13,000 tons, compared with 
45,000 tons in the oorrespondmg period last year, and 60,000 tons for the year 
before. Spot granulated is nominally quoted at 29s. 9d., although it is scarce and 
well held. British refiners* prioes also show an advance of 3d. per cwt. on the month. 
No. 1 Cubes 33s. Od., and London granulated SOs. 10^. Ready Dutch granulated 
has been changing hands at 17s. l^d. f.o.b., and Czecho at 17s. 9d. 

The Java Trust sold about 100,000 tons at prices ranging from 16| to 16i 
guilders per 100 kg., and last week increased their estimate of the crop by 60,000 
tons, making a total estimate of 2,300,000 tons for the Island. This had a quieting 
effect on the Java market. A fairly good business has been done to India from 
14s. 9}d. October/December and 14s. ll^d. January /March, to 158. 3d. and 16s. 6d. 
respectively. 

Isolated parcels for London were transhipped to Hamburg and other ports 
on the Continent. 

Raws have been easier, and several cargoes of Cubans for August have been 
sold at 12s. 6{d. to 12s. 6d., San Domingos 96 per cent, are nominal at the same 
figure. 

Movements in the New York “ Futures ” market show a decline of 17 
to 14 points on the 1927 months, while March ^d May of next year are 
unchanged. 

A feature of distinct interest during the month was the resuscitation by the 
largest Cuban and American sugar interests of the question of restricting the forth- 
coming crop. A proposal is on foot to advise President Machabdo to hmit the crop 
to 4,000,000 tons, only 3,600,000 of which would be available for export to the 
United States, the balance to be disposed of to other countries by a Corporatiom, 
which would be formed for the purpose. No decision in the matter, however, is 
expected until the Autumn. 

Weather on the Continent continues favourable for the growing crop, and the 
condition of the roots is reported generally to be satisfactory. 

21, Mincing Lane, Abthub B. Hodqe, 

London, E.C. 3. Sugar Merchants and Brokers. 

11th August, 1927. 
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2« St Dunstan’s Hill, London, E.C. 3. 

The Editors are not responsible for statements or opinions contained in articles 
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No. 346. SEPTEMBER, 1927. VoL. XXIX. 


Notes and Comments. 


The Outlook. 

The improvement in sugar prices eis a consequence of the past season’s 
crop restrictions in Cuba can hardly be considered up to anticipations. The 
market has continued to suffer from throes of depression and prices have only 
moved narrowly of late months. The leading question has been, what is 
Cuba going to do in respect to restricting her next crop ? During the last 
few weeks there have been circumstantial reports that pressure was being 
put on the Cuban President by Cuban and American sugar interests to restrict 
the coming crop to four million tons only. This figure, or at the most 
million tons, is widely considered to be the restrictive limit to be decided 
on this Autumn by the President. In either case 3^ million tons would be 
earmarked for the U.S.A. 

While we write these Imes, cable despatches come to hand from Havana 
to the effect that an official statement has been issued announcing that a 
decision has been reached to recommend a law to the Cuban Congress limiting 
the future Cuban sugar production to a predetermined estimate of the 
world’s market needs, based on the production and consumption statistics. 
The plan envisages the appointment of five experts to study the situation 
each year and recommend to the President the size of the crop that is to be 
authorized. This law would not, we take it, be passed in time to deal with 
the coming crop, and it seems probable that the President will himself decide 
it imder his present mandate. But it is apparent that the intention is to 
exercise Government control indefinitely, in the hope that the wide fluctua- 
tions in the relation between world production and consumption which have 
ruled of late years may be cut down to a more economic basis. Cuba is 
is also credited with the intention of trying to secure co-operation from other 
big sugar producing countries in this endeavour. It is an ambitious and 
somewhat hazardous attempt, but its aim is on the right lines since the bane 
of the sugar industry in the past has been its subjectivity to wide price 
variations above and below the economic line, as a result of production not 
keeping in touch with consumption. 


Labour Trouble In Queensland. 

For some time past the extremer elements of labour in Queensland have 
been working for industrial trouble with a view to getting control of industry, 
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and just lately they have thrown down a challenge to the Government of 
that State (a Labour one by the way) which has brought on a first class crisis 
in the country, analogous only to the Greneral Strike which was attempted 
in the United Kingdom in 1926 but so signally failed. Here too the question 
at issue is whether constitutional authority is to rule the country, or whether 
the trade union executives who would seem to be run by the extreme elements 
are to be the masters. 

The trouble is not new, but it seems to have been brought to a head 
by certain developments at the South Johnstone sugar mill which was for- 
merly a Government controlled mill, but was taken over by the growers last 
Spring. Our Australian sugar contemporary has so far refrained from 
summarizing the details of the dispute ; but these developments were the 
other day summed up succinctly by a diplomatic correspondent of the Morning 
Post, The cane farmers originally accused the Government of mishandling 
the South Johnstone sugar central, which had been a continual source of 
labour unrest. The Government then invited the farmers to take over the 
control of the mill and these by a large majority last February decided so 
to do. The new control however led to friction with the labour unions, due, 
we understand, to the introduction of Italian labour (of which there is a 
plentiful supply in Queensland). The union labom went on strike, so the 
farmers organized themselves and started crushing on their own account. 
The Unions then induced the railway workers to declare the mill “ black ” 
and supplies to and sugar from the mill were held up in consequence. Fur- 
thermore, the handling of certain sugars at the ports has also been blacklisted, 
and various centres of transport have been subjected to hindrances at the 
dictation of one or other Worker’s Union. 

The last fortnight the Government have had to take up the challenge 
as the threat to transport generally on the railways and at the ports has 
assumed serious dimensions. The Premier, Mr. McCoemack, has accordingly 
dismissed over 11,000 railway employes, but offers to take them back on 
his own terms. The Railway strike committee had actually declared the 
railways “ black ” till the South Johnstone dispute was settled ; but the 
Premier pointed out that the merits of the sugar mill dispute were beside 
the question ; the strikers at the sugar mill had twice rejected the settlement 
offered by the mill management and recommended by their own executive 
and the strike committee. 

What the result of the challenge will prove to be must depend, as in 
the case of the abortive general strike in this country, on the extent to which 
Queensland opinion outside the labour unions will rally to the Government’s 
side and by means of volimteer assistance keep the wheels of industry turning. 
There seems no doubt that the demands of the extremer elements of labour 
in Queensland of late years have been tending to put such obstacles in the 
way of the economic conduct of industry generally, that it was only a matter 
of a short time ere industry would have to take a definite stand and en- 
deavour to break the incubus which threatened to take the control of industry 
from the hands of those responsible for the financial sinews of the country’s 
activities and hand it over to the men’s unions. Australia generally has 
been faced with troubles of this sort for years past and is hampered from the 
fact that the existing methods of dealing with industrial disputes are inimical 
to any decisive settlement of each crisis when it arises. The public at present 
would seem to have no option but to submit and suffer. Their position 
woiild appear to be summed up fairly by the following statement which we 
cull from the Australian Sugar Journal. 
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“ Already the pinch of unemplo 3 rment is biting severely into the peace 
of many a Queensland home. We have great industries shut down because 
of the obstacles placed in the way of economical working at a time when the 
State is reeling under the effects of long continued drought, and strenuous 
competition from all over the world. Employment even in Government 
services is reluctantly being reduced. Taxation has reached its utmost 
limits, and producers axe at a disadvantage as compared with those in some 
of the other States of the Commonwealth. Thus, only the spirit of loyal 
co-operation and honest work on the part of both employer and employed 
can serve to lessen the intensity of the mischief ahead, or avert in any degree 
the depth of the misery which awaits those who with their families are depen- 
dent upon daily earnings. Most students of industrial matters have lost 
any faith they may have had in legislation as a means of ensuring peace 
between Labour and Capital. Too many of our ‘ blind leaders of the blind * 
are constantly preaching that such peace is neither possible nor desirable. 
But advocates of that view are the worst enemies of the community ; for 
it is obvious that what is most needed in these perilous times is co-operation, 
not conflict ; and that certainly is not being promoted by the methods 
whicli now have been ‘ on their trial ’ for the past ten or fifteen years. 
Surely the present happenings in Cairns, on the South Johnstone, and else- 
where are sufficient to justify an emphatic verdict of failure to meet the 
needs of the ooimtry.” 


The Mauritius Sugar Conference. 

Largely on the initiation of Dr. Tempany, the Director of Agriculture 
in Mauritius, an important conference of the sugar industry was held in 
Mauritius last April, as a means of discussing points of importance relating 
to that industry and suggesting what improvements were desirable to bring 
it to a much more efficient state than has ruled in past years. A number of 
papers dealing with various aspects of the production of sugar cane and the 
manufacture of sugar therefrom were presented and discussed, and as a result 
a number of important resolutions were passed by a very representative 
assembly, which if carried out, as it seems likely they will be, should result 
in a very marked improvement in the economic status of the Mauritius 
sugar industry, and the cjualities of the sugars turned out. The conference 
was in part private ; but the resolutions passed have been published in the 
Mauritius press, and we are indebted to a translation in Empire Production 
and Export, which we sunmiarize below. 

Centralization , — It was agreed that Centralization must be carried out 
much further, if gradually, by means of the growth and perfecting of the 
principal factories, and that it would be facilitated by the voluntary for- 
mation of groups amongst the factories ; it would only be, however, a more 
complete and better arranged development of a movement that has been 
going on naturally for many years. The present number of 44 factories is 
too many. But the process would have to be materially helped and encour- 
aged by the Government in the form of a loan. This apart, factory owners 
who could should perfect their existing plant by means of more modem 
equipment. 

Manufacture , — The Conference examined all the data bearing on the 
question of “ white sugars ” or “ cargo sugars ” and arrived at the con- 
clusion that there is a greater advantage in manufacturing white sugars of 
good quality (type of Grade “ A ”) than sugars of 96® polarization ; every- 
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thing, however, should be done to produce a sugar satisfactory for the needs 
of the English market. 

Sale of sugars , — ^The Conference decided that it was not desirable to 
alter the present method of selling Mauritius sugars, though at some future 
date the S3rstem might need to come up for reconsideration. Factory owners 
were recommended to produce the greatest possible quantity of sugars of 
a type suitable for direct cons\imption in England, and were advised to con- 
sider carefully the questions of packing, handling, and preserving their sugars 
so as to eliminate trade prejudices that have hitherto seriously interfered 
with the ready disposal of Mauritius sugars. A point was made of the 
necessity of uniform packing. Bags of sugar should weigh 80 kg. (176 lbs.) 
and not vary from bag to bag. Bags should be indelibly marked and a 
large number of differing marks should be avoided. There was also a great 
need to produce sugar with a much more imiform grain ; this might be diffi- 
cult but it was a difficulty that must be surmounted at all costs. 

Factory control , — The Conference also recommended improvements in 
the scientific control in the factories. This followed on the digesting of the 
technical reports submitted by various factory chemists in answer to ques- 
tionnaires circulated amongst them. 

Representation in London , — The Conference expressed the desire that 
Sir Louis Souohon, who has represented the Mauritius Chamber of Agri- 
culture in London, should be accredited officially as the economic represen- 
tative of the Colony in England, and so bring Mauritius into line with other 
Colonies already so represented. To aid the scheme it was suggested that a 
reserve fund should be set up by means of a cess of 2 sous per 60 kg. of sugar 
exported, which would raise about 100,000 rupees (say £7600) annually. 
This sum would not only defray the costs of the London representation, 
but also provide means of funding technical missions to large sugar centres 
in other parts of the world. 

This is imdoubtedly one of the most important decisions come to of late 
years by any of our British sugar producing regions and must augur well 
for the future of the sugar industry in that island. Mauritius before the war 
was content to jog along, providing sugars mainly for British India, whose 
quality standard was not high. The war led to her virtual introduction to 
European markets, but here the more exacting standards soon showed her 
sugar manufacturers that the placing of direct consumption sugars on the 
market was beset with difficulties unless these were of the highest quality. 
To her credit, Mauritius has preferred to experiment in the wholesale produc- 
tion of such sugars rather than confine her output to the more easily manu- 
factured “ cargo ” sugars ; and the result of the conference has been to make 
her resolve to go on with this type of sugar and lo so improve the manufacture 
that it will pass the rigorous tests of both the trade and the consumer. The 
other reforms if carried out will not only assist to achieve this desne, but will 
also lead to marked economies in the cost of production, so that in the end 
when the improvements have been carried out the Mauritius sugar industry 
should find itself in a strong and hecfithy position in the world’s sugar markets. 

What Mauritius needs to do. 

As we remarked above, Mauritius “ direct consumption ” sugars 
though finding a market in this country have not hitherto met with \mquali- 
fied approval because they have admittedly fallen short of our standard 
of what a direct consumption sugar should be. They have, it is true, been 
bought by the sugar-using trades, but a good deal has had to be re-melted 
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by the refiners before being placed on the consumption market. The standard 
set by the ultimate purchaser in this coimtry, the housewife, is a high one, 
and the general run of Mauritius crystals so far offered has fallen short of 
this standard, so that sales have been restricted. It is encumbent, if the 
Mauritius manufacturers desire to take advantage of the benefits that the 
production of a higher grade of sugar should confer on them, that they 
should produce it consistently in such quality that it will compare favourably 
with the standard set in this country for table sugars, which by the way is 
reached without difficulty by the beet sugar factories at home. Only then 
can they gain the full benefit of their more modem mode of manufacture — 
a mode that promises sooner or later, with the advance of scientific methods, 
to supersede the older system of producing the consumption sugar in two 
stages at two factories thousands of miles apart. But this is a point that 
is being increasingly realized in Mauritius, and the impetus that the Con- 
ference promises to give to the venture should go a long way to achieve 
ultimate success. 

The Suzuki Interests in Japan. 

Mr. R. Renton Hind of the Manila Stcgar News has recently been on 
a visit to Japan and in the July issue of his paper he gives briefly his impres- 
sions of the position in the Japanese sugar trade engendered by the financial 
failure of what he terms Japan’s largest sugar brokerage establishment, 
Suzuki & Co. The general financial upheaval which has shown itself in 
that country the last few months has resulted in a number of business in- 
terests merging. Among these were the match interests, in which Suzuki 
was deeply committed. But a number of large sugar mergers which have 
been talked about are apparently not the result of necessity but largely 
opportunism. The other sugar companies are prosperous and doing well, 
and any combination amongst them would be a strong one. Chief amongst 
them is the Mitsui Bussan Kaisha, and indications, according to Mr. Hind, 
are that they have decided to make a strong bid for the position in the sugar 
industry formerly held by the Suzuki firm. If they succeed in securing 
control of Japan’s sugar business a Sugar Trust may be created. Mitsui 
is supposed to represent the Imperial Government in business, so it is on the 
cards that the latter may be acquiring an interest in sugar. 

There are also, we learn, rumours of further development in Formosa, 
where the Mitsm people have considerable interests. Japan desires to be 
self-supporting so far as sugar is concerned, and her growing population 
(which increases by a million annually) requires that more money be invested 
in her only tropical colony. The further extension of the Formosa sugar 
industry would then seem to be only a matter of time. 

Historical Notes on Japan’s Sugar Industry. 

In the last number of the Japan Sugar Trade Review some interesting 
notes are given on the history of the sugar industry in Japan. According 
to these, the Japanese cannot claim for themselves the credit of first devising 
the method of manufacturing sugar, this having been already a discovery of 
the Cochin-Chinese, from whom the early Japanese learnt of the existence of 
sugar. It is on record that sugar was amongst the commodities imported from 
China in the 4th year of Tempei (A.D. 755) in the reign of the Emperor Koken, 
though there is no information as to the date of the first importation. Sugar 
cane not being indigenous to the soil of Japan was brought over from South 
China sometime in the period of Keicho, by an Oshima islander, named 
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Naokawa, who leamt not only of the cultivation of the cane in China, but also 
the method of manufacturing sugar from it. But for a long time Japan as a 
sugar producer remained in a state of infancy ; and parcels of black sugar or 
shiroahita were the only product that was brought from the Southern Islanders’ 
factories to supply the market in Japan. 

Thus for a long period Japanese consumers were supplied with nothing 
but low grade sugars, the native white or brown of Chinese merchants, no 
foreign refined being introduced. It was not till 1874 that Messrs. Jardine, 
Matheson & Co, brought into the coimtry some Hong Kong refined which 
marked the first appearance in J apan of refined sugar manufactured by modem 
machinery. It was therefore at first termed “ Machinery White ” to contrast 
it with the Chinese Native White. Java sugar was first imported in 1876, 
Butterfield & Swire’s refined in 1883, and German beet sugar in 1894. The 
Nihon Seito Kaisha Ltd. (Japan Sugar Refining Co.) was established in Osaka 
in 1897, this being the first refinery under Japanese operation. They started 
by melting Java raws and their product was an object of general curiosity 
amongst their customers. The new “ central ” system of sugar manufacture 
in Formosa was started after the Chino- Japanese War in 1894, when the 
Taiwan Seito Kaisha was established. In a dozen years the grinding capacity 
of this company increased from 300 tons to 36,900 tons ; and in 1925-26 it 
had its record crop of about 600,000 tons. 

Sugar Sales in Japan under the New Duty Law. 

According to the same Review, the revised Sugar Consum])tion Duty 
Law came into force in Japan on April 1st and new Formosan Head sugar 
appeared on the market at first 50 sen above the price of old muscovados, 
but the difference finally narrowed to 6 sen ; on May 16th spot muscovados 
were Y 18’66 per picul and Spot Head sugars duty paid, Y 18*70. Develop- 
ment in the consumption of the new sugar is very slow as comi)ared with the 
old muscovados, because consumers do not know the true valuation of the 
new centrifugals and, moreover, they cannot afford to pay the higher price 
while a stock of the older sugar is available at lower prices. 

During 1926 some 56,320 tons of Cuban sugar were imported into Japan 
and met with favour, being preferred to Java sugar owing to the larger size 
of the crystal. As showing the difference in price ruling in December 1926, 
between Formosan centrifugals and foreign sugars of less than No. 15 D. 8., 
it may be mentioned that the average prices that month on the Osaka market 
per picul duty paid were : Formosa Centrifugals 19-66 Yen ; Java Raws, 18-04 
Yen ; and Cuban Raws, 18-09 Yen. 

The Louisiana Fiood Damage. 

As so often happens with catastrophes that attract world-wide attention, 
the earliest estimates of the damage done to the Louisiana sugar industry 
through the Mississippi floods fortunately proved unduly pessimistic, as 
later more carefully considered calculations have shown that the earlier 
reports exaggerated the extent of the destruction. 

Official figures indicate that this season’s crop was to have been about 
23 per cent, less than last year’s in acreage, that is some 147,650 €wjres as 
compared with 191,762 acres last year. The flood damage is now known 
to have involved at most some 34,000 acres, thus reducing the area under 
cane to 114,000 acres. But providentially for Louisiana out of this 34,000 
acres on which the sugar cane has been destroyed by the floods, fully 32,500 
acres were of the old varieties which would not have given any great yield : 
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only about 1500 acres out of the 23,500 planted with POJ cane were actually 
destroyed by the floods, and even on the lost area, unlike the native canes, 
the roots have not been killed and in every case a flne crop of suckers is being 
produced, which will furnish a large amount of seed for planting the coming 
Fall. On the assumption that it is desirable to replace the older varieties 
as soon as possible by the newer Java canes, tho floods have really done the 
local sugar industry a good turn, since the 32,500 flooded acres above referred 
to will now be planted almost entirely with POJ canes. These last (we are 
told by a well-informed correspondent) are revealing a potential yield two 
or three times greater than that of the older canes under the same conditions. 
Of the rest of the cane standing, the D 74 is said to be doing well, but the 
sugar cane moth borer is again a threatening factor this season* Of the 
114,000 acres under cane this year 82,000 will be used for sugar manufacture, 
9000 acres for syrup, and 23,000 aeres for seed. This last should with ordinary 
good fortune assist the industry to obtain in 1928 something like the acreage 
under cane that existed a few years ago ; in 1924, for instance, a total of 
about 300,000 acres was under cane. Meantime, the sugar crop this j ear is 
estimated at about 90,000 tons. 

Sugar in Italy. 

Dming the 1926-27 campaign in Italy the total amount of sugar pro- 
duced fell short of the consumption by some 50,000 tons. Raw sugar had 
accordingly to be imported for the refineries to melt and so supjDly the 
deficiency. Hut the import duty on raw sugar proved rather too liigh to 
enable the refiners to sell the sugar at the agreed price of 700 lire per 100 kg., 
so a Ministerial decree was issued reducing the import duty on raws from 
384 to 332 lire per 100 kg. This alteration enabled the refiners to maintain 
prices at the customary level. As a precaution, however, the Minister of 
Finance has reserved the right to increase the duty again if it becomes apparent 
that circumstances allow the refiners to obtain excessive profits. 

But prospects for the present beet campaign are more favourable for 
home production, even if earlier anticipations of the acreage that would be 
sown are not being realized. It is now expected that 95,000 hectares will 
be grown as against 80,000 last year ; and hopes are expressed that once 
certain agricultural conditions which have hitherto hampered any larger 
extension of the sowings are overcome, no further importations of foreign 
sugar will be necessary. 

The form of contract with the beet cultivators that was initiated last 
campaign gave good results, and has been renewed for the present season. 
Under the terms the cultivators receive 55 per cent, of the price paid for , 
100 kg. of sugar for every ton of roots with 14 per cent, sugar content ; hereby 
any fluctuations in profit due to changing conditions of the money market 
are divided pretty fairly between manufacturers and growers. 

The better conditions ruling in the sugar industry in Italy are well shown 
by the increased profits announced by various sugar companies. Dividends 
in many cases have been raised 50 or even 100 per cent, over previous dis- 
tributions. The Industria Zuccheri, for instance, raised its dividend from 
20 to 30 hre (presumably on 100 lire). 

Erratum. 

In the Table given on page 436 of our August issue showing the Per Capita 
Consumption of the Various Countries of the World, the dates were unfortunately 
om'tted. The first two columns covered the year 1925-26, and the second two 
columns that of 1924-25. 
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The general results of the 1926-27 beet campaign in the United Kingdom^ 
compared with the previous one, have been summarized by the Ministry of 


Agriculture in the following Table : — 

1926-27 1925-26 

Acreage under sugar beet 129,463 . . 56,243 

Average yield per acre (tons) 8*63 . • 7*67 

Number of factories 14 , . 9 

Average number of days worked (England 

and Wales only) 114 .. 87 

Average number of workers employed in 

factories 7,194 . . 4,613 

Tonnage of beets delivered to fcKitories . . 1,117,072 . . 431,185 

Average sugar content of beets (percentage) 17*31 . . 16*36 

Average price paid per ton of b^t 59/5id. . . 55/6d. 

Total production of sugar (cwt.) 3,069,739 . . 1,035,672 

Average extraction of sugar expressed as 
percentage of beets delivered to fac- 
tories 13*83 . . 12*01 

Average farm output of sucrose per acre of 

beet grown (lb.) 3,346 . . 2,809 

Average factory output of commercial sugar 

per acre of beet grown (lb.) 2,656 . . 2,063 

Production of by-products : — 

Molasses (cwts ) 715,886* . . 270,910 

Pulp — Dry (tons) 62,800 .. 21,795 

„ Wet (tons) 26,138 . . 31,481 

Subsidy paid . — 

Sugar £2,990,973 .. £1,009,019 

Molasses £317,892* .. £112,662 

Total £3,308,866* .. £1,121,681 


• To 8lBt July, 1927- 

It should be remembered that the factories have to pay excise duty on 
the sugar they produce at the rate of 7s, 4Jd., per cwt. (98 per cent, 
polarization). 

The production of dried beet pulp increased from 21,795 tons in 1925-26 
to 62,700 tons in 1926-27, whilst the quantity of wet pulp fell from 31,481 
tons to 26,138 tons. The quantity of dried beet pulp exported rose from 
4667 tons in 1925-26 to 36,760 tons in 1926-27, being 21*4 per cent, and 68*6 
per cent, respectively, of the total output in each year. Most of the pulp 
exported went to the U.S.A. where there would seem to be a ready maw’ket 
for this useful feeding stuff. In view of the 'heavy importation of feeding 
stuffs, it is unfortunate that farmers in Great Britain have not made more use 
of this very valuable by-product, rather than let it go out of the coimtry. 

During the summer protracted negotiations lasting two months took 
place between the Beet Sugar Factories Committee and the National Farmers 
Union with regard to the price to be paid under a three years’ contract for 
beets delivered during the next (reduced) subsidy period, 1928-30. The 
present price basis is reckoned, as is known, on a 15J per cent, sugar content 
in the roots. The price ruling till this season has been 64s. per ton plus 
2s. 6d. for each additional 1 per cent, sugar content. In the negotiations 
for the new price basis, the factories first offered 44s. per ton at 16J per cent, 
and Is. 8d. for each additional 1 per cent, ; but increased it afterwards to 
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45s. at 16i per cent, with Ss. for every additional 1 per cent. The farmers 
first asked for 50s. at 15^ p^ cent, plus 3s. 4d. for extra content, but reduced 
their demand to 48s. at 16 per cent, plus Ss. 4d. Neither side could agree 
for the time being and a temporary deadlock occurred. But after an interval 
negotiations were resumed and finally an agreement was come to in August 
under which the factories undertook to pay a fixed guarantee price of 46s. 
per ton for beets of 15 J per cent, content plus an addition at the rate of 3s. 
for the first 1 per cent, above 15J per cent, and 3s. 4d. for eaoh extra 1 per 
cent, over that, the reduction in respect of beets below 16J per cent, to be at 
the rate of 3s. for each 1 per cent. 

The farmers have accepted the terms as the best they can secure, but 
individually there has been a good deal of grumbling which has been voiced 
in the district newspapers. The publication of the favourable factory 
balance sheets this summer has strengthened the belief that the factories could 
afiord to pay more. Feumers point out that the cost of harvesting is over 
£4 per acre. However, the terms fixed are the best results that can be 
achieved by collective bargaining, and there is no doubt that they are better 
than any individual bargaining could have obtained. 

Meanwhile, there is a steadily increasing acreage being put to beetroot 
in the United Kingdom. This season, according to Ministry of Agriculture 
reports, 221,700 acres are under cultivation, as compared with 125,800 in 
1926 and 56,000 acres in 1925. As showing the important position now 
held by sugar beet in our agricultural rota, it is stated that its area is now 
half that of potatoes and nearly three-fourths that of mangolds. 

Several new factory projects are mider consideration. The principal 
one is in Herefordshire, where a company called the British Sugar Develop- 
ments, Ltd., proposes to erect a beet sugar factory on the river Wye 
near Hereford. Much opposition is being evinced in the surrounding coun- 
try at the proposal because it is feared that a sugar factory at work 
there would polute what is considered the finest salmon fishing river 
in England. Fishing interests have drawn attention to the fact that, as far 
as the labour question is concerned, the fishing rights and interests employ 
a large number of men annually, and their livelihood is jeopardized if the river 
is spoilt by the effluents from the proposed factory. On the other hand, 
Hereford itself and the siu*romiding agricultural community are anxious 
for the factory. An application has been made to the Government for a 
monetary loan to assist the scheme. The pollution problem is a very 
serious one, and its solution is already a matter of much experimental work. 
It may be noted, however, that any factory which causes pollution of a river 
comes within the law as laid down by the Salmon and Freshwater Fisheries 
Act of 1923, imder which prosecutions can take place at the instance of 
fishery boards, while the factory is liable to actions at common law at the 
instigation of landowners and owners of fishing rights. It may be assumed, 
therefore, that the promoters of any such scheme will take steps to obviate 
the legal risk to which they are otherwise liable. As we go to press, they 
have issued a statement that the project will be abandoned if a successful 
method of neutralizing the effluent is not found ; but th^ say that out of a 
number of experiments tried they have found one which has so far proved 
successful and is being further tested. On the outcome of these tests will 
hang the final decision whether to proceed with the venture oj* not. 

Other projected factory sites include Beccles in Sufiolk, Hull, and Blun- 
ham in Bedfordshire. 
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(From our Havana Correspondent). 


At the present moment the outlook for the coming crop is most uncer- 
tain, due, in the first instance, to the long period of dry weather through 
which the country is passing ; secondly, the imcertainty as to the continua- 
tion of output restrictions, and if placed, what the restricted crop will be ; 
and thirdly, the continued low price of sugar. 

The drought , — The drought all over the island has been long and severe. 
Since the beginning of the year the rainfall has been just a little more than 
half that which fell the previous season, and that fact naturally means a 
short crop. In some favoured localities the cane is looking quite good, 
though behind last year in length of growth. Generally speaking, however, 
the cane is short, and unless good rains fall immediately, the average tonnage 
of cane per acie will be much imder that of normal years. 

The crop restriction . — The restriction of the crop is a subject that has 
caused, and continues to caxise, a groat deal of discussion in sugar circles, 
especially among the farmers (Colonos). While no one doubts the fact 
that the restricted output was instrumental in maintaining a better price 
for sugar last crop, many are doubtful as to whether the coimtry as a whole 
has obtained benefits sufficient to cover the loss to the farmers through cane 
being left unciit. The farmers are very strong on this point, and maintain 
that while the restriction and consequential better prices have helped the 
Centrals, it has been of no benefit to them, and they would prefer harvesting 
all their cane at a slightly lower price, than have much of it left in the fields. 

There is a great deal to be said for the farmer’s point of view. He cul- 
tivates his canefields and spends money on that cultivation, and has therefore 
quite a considerable sum of money invested in them. He keeps up his 
cultivation as he expects to harvest all his cane, but just before the harvesting 
season, a crop restriction is put into force, and the farmer is prevented thereby 
from harvesting all the cane on which he has spent money in cultivation. 
Hence the farmer maintains with every reason, that unless he is enabled to 
harvest all his cane, what remains in his fields uncut represents so much 
money left in the fields, and is to him a serious loss. He therefore ])leads to 
be allowed to harvest all his cane, even at a lower sugar price. 

On the plantations of many factories the act of restriction will not bo 
necessary because the long drought has decreased the cane tonnage so much 
that the cane supply for those factories will not be equal to the quota allowed 
them under the restriction decree. 

Farmers’ Associations have petitioned the President of Cuba, asking 
him not to restrict the crop. It is not known at the present moment what 
attitude the President will take up, but he stated some time ago that he 
would be guided by the wishes of the majority of the farniers. Nevertheless, 
we believe that the President wiU again decree a restriction on the coming 
crop. It has been the policy for the past two years, and the same policy, 
we believe, will be continued for another year. As mentioned above, the 
long drought has restricted the crop at many places, and restrictions by decree 
may not affect them. In other words, a restriction by decree might not be 
a necessity, but will be decreed as a declaration of policy. 

As it is, rumour has it that the crop is to be further restricted to 
4,000,000 tons. It is only a rumour so feu*, and must be accepted as such. 
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Caae and Beet Plantings in the OiKerent Countries 
and a Comparison of their Sugar Yields 
per Unit of Surface. 

Bj BUDOLF E. OBOTEASS. 

Tabulated statements on the acreage and yields of the sugar beet 
growing countries belong to the regular routine work of the sugar statistician, 
and are made available to the sugar trade at intervals from year to year. 
While these statements are given with a fair degree of accuracy, no infor- 
mation whatever is being published in the form of similar tabulated data 
for the ccme growing regions. Hence some attempt is made in the following 
to bridge this gap as much as possible. This undertaking must be deemed 
no more than an attempt, since the sugar statistics of cane growing countries 
leave much to be desired in respect of completeness. 

All the same, the totals obtained will permit conclusions to be drawn 
that are sufficiently clear to force us to revise iiome of the ideas on the superi- 
ority of cane against beet in respect to the sugar yield per unit of surface. 
As basis for the data concerning the beet, the campaign of 1913-14 is taken 
here, since it holds a record for beet sugar production that has not been 
re-attained since the war. For cane, the campaign of 1925-26 is taken 
as constituting also a high water mark in production. While figures for 
the former basis are readily available, those for the latter can only be collected 
with great difficulty, and represent in some cases no more than estimates. 
For Java, Hawaii, Porto Rico, Louisiana, and Peru the figures are exact ; 
for British India, Cuba, San Domingo, Philippines, West Indies, Formosa, 
Australia, Argentina, Mauritius and South Africa their accmacy is somewhat 
less ; while for Brazil, China, Mexico and most of the other small producing 
centres the jirecise figures can only bo guessed. 

The sugar yields have been calculated on the planted area, not on the 
harvested acreage as tisually practised, both for beet and cane. Therefore 
changes have been made accordingly in the tabulation for the beet terri- 
tories of Russia and the United States, as these countries lose regularly a 
certain amount of the plantings (10 per cent, and more) through the vicissi- 
tudes of their outstanding continental climate. 

The calculation of sugar beet yields on harvested acreage alone leads 
to self-deception and should be discontinued. 

As reganls cane cultivation, the difference between harvested and 
planted surface represents in coimtries like Hawaii and Peru, for instance, 
on account of their two-year growing season, a i)roportion of 1 to 2. Again, 
Brazil and Australia have much longer growing periods than a year, and since 
the introduction of crop restriction in Cuba, some fields have been left un- 
harvested until the next season. 

The official Hawaiian sugar statistics furnish figures for the sugar yield 
per acre only on the harvested acreage, which is absolutely misleading since 
the surface taken under actual cane is fully double that acreage. 

The total world sowings in sugar beets for 1913, with the exception of 
small areas in Switzerland, Australia and the Azores, thus reached 6,193,075 
acres, or 2,507,318 hectares. The production in raw sugar value from this 
area yielded 9,013,000 metric tons. The world’s beet sugar yield for 1913-14 
per acre is therefore 1*46 tons, or 3*59 tons per hectare. 

The total world plantings in sugar cane for 1925-26 thus furnish a figure 
of 11,891,285 acres or 4,808,352 hectares, the production in raw sugar values 
totalling 17,299,000 metric tons. The wbrld’s cane sugar yield for 1925-26, 
per acre, is therefore 1*45 tons or 3*57 tons per hectare. 
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I. — ^Bbbjt Sttoab Industby, 1913-14. 


Raw Sugar 

PlanttDsi tn Produotion. Baw Sugu neldtn Ton*. 

Cotmtry. Acres. Hectares. Metric Tons. Per Acre. Per Hectare. 

Oennany 1,316,122 .. 632,843 ..2,718,870 .. 2 06 6 10 

Buseia 1,807,373 .. 731,730 ..1,740,466 .. 0.96 .. 2-36 

AioBtria-Hungary 1,064,819 .. 431,100 ..1,680,401 1'68 .. 3-00 

France 634,014 .. 216,200 .. 797,111 .. 1-49 .. 3-69 

United States 629,036 .. 264,670 .. 730,869 .. 1-18 .. 2-00 

Italy 203,400 .. 82,348 .. 329,940 .. 1-62 .. 4-01 

Holland 162,646 .. 61,800 .. 231,413 .. 1-62 .. 3-74 

Belgium 136,691 .. 66,300 .. 230,342 .. 1-69 .. 4 17 

Spain 128,886 . . 60,966 . . 188,172 . . 1-49 . . 3-69 

Denmark 76,076 .. 30,800 .. 143,800 .. 1-89 .. 4-67 

Sweden 71,072 .. 28,774 .. 137,067 .. 1-93 .. 4-73 

Rumania 32,145 .. 13,014 .. 38,620 .. 1-21 .. 2-97 

Oanadai 16,993 . . 6,880 . . 13,179 . . 0-78 . . 1-92 

Bulgaria 11,708 .. 4,740 .. 8,670 .. 0-74 .. 1-83 

Servia 11,116 .. 4,600 .. 6,600 .. 0-60 .. 1-26 

United Kingdom .... 4,086 . . 1,663 . . 3,723 . . 0-91 . . 2 26 


II. — Canib SnoAB Industry, 1926-26. 


Haw Sugar 

Plantings tn Production Saw Sugar Yield In Tons. 

Country. Acres. Hectares.' Metric Tons. Per Acre. Per Hectare 

Cuba 2,764,667 ..1,120,000 ..4,966,000 .. 1-79 .. 4-42 

British India 2,679,000 ..1,100,000 ..3,167,000 1-18 .. 2-87 

Java 440,294 .. 178,362 ..2,446,000 .. 6-66 .. 13-71 

Brazil 1,480,000 .. 600,000 .. 904,000 .. 0-61 .. 1-61 

Hawau 237,774 .. 96,000 .. 720,000 .. 3-03 .. 7-60 

Formosa and Japan. . 420,000 .. 170,000 .. 602,000 .. 1-43 .. 3-64 

Porto Rico, St. Croix 308,760 .. 126,000 .. 668,000 .. 1-80 .. 4-60 

Australia 247,000 .. 100,000 .. 626,000 .. 2-13 .. 6-26 

Philippines 666,000 .. 270,000 .. 436,000 .. 0-66 .. 1-61 

Argentina 346,000 . . 140,000 . . 396,000 . . 1-14 . . 2-83 

San Domingo, Haiti. . 173,000 .. 70,000 .. 368,000 .. 2-13 .. 6-26 

British West Indies, 

Demerara 200,000 .. 80,000 .. 322,000 .. 1-61 .. 4 06 

Peru 148,200 .. 60,000 .. 270,000 .. 1-82 .. 4-60 

China, Indo-China . . 370,000 . . 160,000 . . 262,000 . . 0-68 . . 1-68 

Mauritius 173,000 .. 70,000 .. 241,000 .. 1-39 .. 3-44 

Natal 247,000 . . 100,000 . . 218,000 . . 0-88 . . 2-18 

Mexico 186,000 .. 76,000 .. 190,000 .. 1-03 .. 2-63 

Louisiana and Texas 200,000 . . 80,000 . . 134,000 . . 0-67 . . 1-68 

Central America 123,000 .. 60,000 .. 130,000 .. 1-06 .. 2-60 

Egypt 64,200 .. 26,000 .., 94,000 .. 1-46 .. 3-62 

Mozambique and other 

Africa 100,000 .. 40,000 .. 86,000 .. 0-86 .. 2-16 

French West Indies.. 62,000 .. 25,000 .. 73,000 .. 1-18 .. 2-90 

Fiji Islands 62,000 .. 26,000 .. 72.000 .. 1-16 .. 2-80 

O^r South America 100,000 . . 40,000 . . 68,000 . . 0-68 . . 1-70 

Reunion 76,000 . . 30,000 . . 69,000 . . 0-79 . . 1-97 

Surinam and Dutch 

Guiana 12,000 .. 6,000 .. 14,000 .. 1-17 .. 2-80 

Spain 7,600 .. 3,000 .. 9,000 .. 1-20 .. 3-00 


I For Osnads the real figure for the sugar yield Is somewhat better, ilnoe part of Its beet crop la 
shipped to tJ.S. factories. 

* tnth the exception of Tava where absolutely reliable data are available, the calculation of areas 
has been effected In round figures. 
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Cane and Beet Plantings in Different Countries and their Sugar Yields. 


As has already been remarked, some of the individual areas are estimates 
only, with an imcertain degree of accuracy, particularly Brazil and some 
others. Only some of the figures can be depended upon to the same degree 
as those of the European beet plantings. But in the absence of any better 
data they may serve as a basis to form an opinion. The total average ob- 
tained of the jdelds in the world’s cane sugar industry ought, all the same, 
to represent pretty closely the true state of affairs. 

The recapitulation of all the totals is as follows : — 

Maximum Beet Sugar Production 1913-14. 

StiRar Production, 

Plantings Haw Sugar Value, Baw Sugar Yield in Tons. 

Acres. Hectares. Metric Tons. Per Acre. Per Hectare. 

6,193,076 . . 2,607,318 . . 9,013,000 . . 1-46 . . 3-69 

Maximum Cane Sugar Production 1926-26. 

11,891,286 .. 4,808,362 .. 17,299,000 .. 1-45 .. 3*67 

From these figures we must draw the surprising conclusion that there is 
at present no superiority of the sugar cane over the beet in sugar production 
per unit of surface. It is necessary, therefore, to revise our present opinions 
on this subject when discussing the latent more favourable conditions in 
the cane sugar industry. A glance at the difierent yields in the cane sugar 
producing countries shows extraordinary differences, which are very much 
greater than those foimd in the beet sugar territories ; from somewhat over 
half a ton for Brazil and the Philippines to 6J tons for Java ; while for beet 
sugar (omitting the small producers) the differences range from about one ton 
for Russia to two tons for Germany. 

This allows the conclusion to be drawn that the average sugar yield from 
the cane is capable of much greater improvement than that of the beet. 

In the tabulation of these data stress has been placed to obtain figures 
for planted acreage only, not the harvested acreage that is usually calculated. 
The official data for the Hawaiian crop are regularly calculated on harvested 
acreage alone, giving for 1926-26 a figure of over six tons per acre, which is 
said to constitute a world’s record. This is not the case. The growing 
season of cane in Hawaii lasts nearly twice as long as that in Java, extending 
fully over two growing seasons against one in J ava. While the cane in Hawaii 
is still growing for another season and thereby still occupying the same field, 
another plant is simultaneously succeeding in rotation in Java. In the light 
of these facts, the sugar yield of 5-66 tons obtained in Java during 1925-26 
constitutes the best performance hitherto reached in all coimtries. Germany 
which obtained, in 1913-14 2*06 tons per acre, had two years previously, 
in 1910-11, actually reached 2*19 tons. Comparing the results obtained in 
these two great representative producing centres of the world, with their 
figures of 5*56 and 2*19 tons (taking into consideration the length of their 
respective seasons, which is 14 months for Java, and six months only for 
Germany) the obvious conclusion presents itself that the physiological 
performance of sugar production hy cane and beet respectively ^ on a given 
surface and during an equal length of time, no superiority of one or the other 
plant is noticeable. Applying this axiom to the total world averages, the 
sugar cane is found actually to lag even considerably behind, due to reasons 
of a technical nature. Since there is no backwardness in agriculture and 
manufacture in Germany and Java, a comparison of the results of these two 
countries furnishes the best ba^^is. 
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These aforementioned conclusions do not however permit us to speak 
of an economic equality in the conditions of the cane and beet growing 
territories of the world as a whole, since the cost of production, primarily 
of the raw material, and then the cost of the extraction process, together 
supply the decisive economic factor. 


The European Beet Sugar Crop of 1926-27. 

By H. C PRINSBN aBBRLIOS. Fb.P. 

The figures for the beet sowings in hectares and for the production of 
beet sugar in metric tons raw value, for the 1926-27 crop, as compared with 
those for 1925-26, are as follows : — 


Country. 

Hectares. 

1926-27 

Tons 

1925-20 

Hectares 

Tons 

Germany 

373,661 

. . 1,664,752 

372,642 . . 

1,693,316 

Czecho-Slovakia 

268,176 

. . 1,030,698 

311,674 . . 

1,487,920 

Austria 

18,741 

79,498 

19,872 . . 

78,146 

Hungary 

62,600 

175,000 

66,613 . . 

166,286 

France 

228,020 

703,602 

214,300 . . 

746,913 

Belgium 

61,766 

233,407 

72,478 . . 

332,170 

Netherlands 

60,492 

286,125 

66,210 . . 

306,970 

Denmark 

29,600 

166,000 

37,679 . . 

182,000 

Sweden 

4,418 

21,000 

40,312 . . 

204,498 

Poland 

180,453 

662,709 

174,185 . . 

688,770 

Italy 

80,255 

316,000 

62,000 . . 

182,925 

Spain 

87,000 

260,000 

86,000 . . 

243,939 

Russia 

643,000 

960,000 

637,000 . . 

1,080,000 

Great Britam . . 

62,000 

161,638 

22,800 . . 

61,140 

Other countries. . 

140,694 

316,462 

100,660 . . 

296,860 

Total 

2,180,466 

. . 6,894,691 

. . 2,172,226 . . 

7,641,861 


At the date when the details of the sowings for the 1926-27 crop had 
to be fixed, the price of sugar on the world’s market was a low one, New 
York quotations in January, 1926, being 2*37 cents and London ones 11s. 6d. 
This led growers in Continental countries, working for export, such as Czecho- 
slovakia, Netherlands, and Belgium, to curtail considerably their sowings. 
In Deiunark also a great decrease took place, while in Sweden the manufac- 
turers bid so low for the roots that the associated beet growers refused to 
make contracts, so that in that country only 11. per cent, of the previous 
area could be planted. 

On the other hand, in coimtries where production could easily be ab- 
sorbed by consumption and where heavy import duties protected the produ- 
cers against any competition of foreign sugar (such as Italy, Great Britam, 
and Bussia), a considerable increase in the planted area was witnessed. 
The total area planted with beets remained about the same as in the year 
before, as is shown in the table given above. But the weather was not 
favourable, and on the whole a smaller output per hectare has been recorded, 
so that the total European sugar production fell off by 660,000 tons or 9 per 
cent, as compared with the year before. 

Germany , — ^In Germany 251 factories have been active against 261 
in 1925-26. The output of beets was 28,800 kgs. per hectare against 27,600 
in 1925-26 ; and as the sugar content in 1926-27 was only slightly lower, 
the total sugar crop on approximately the same area was more by 61,000 
tons, or 0*4 per cent. 
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The consumption, which had amounted to 1,429,250 tons, raw value, 
in 1926-26, was 1,213,400 tons in the first 10 months of 1926-27, equivalent 
to a 12 months’ figure of 1,466,000 tons, or less than the production. For 
this reason the Committee handling the sugar exportation allowed an amount 
of 296,000 tons to be exported. 

On the other hand, the raising of the import duty on 1st August from 
10 to 15 marks per 100 kgs. of white sugar, or 13 marks p)er 100 kgs. of raw, 
accompanied by a decrease in the consumption tax from 21 to 10*60 marks 
per 100 kgs., caused an uncommonly large amount of foreign sugeu* to be 
imported, so that on 30th Jime the stocks were swollen from 614,984 tons 
in 1926 to 626,766 tons this year. 

Czechoslovakia , — Since the sugar production of the Czecho-Slovakian 
Republic is so much in excess of the home consumption and consequently a 
large portion of the sugar produced has to be exported, the low price of 
sugar on the world market in 1926 led the sowings to be greatly reduced, 
as the following figures will show : — 


1025-26. 1026-27. 

Bohemia 143,633 131,016 

Moravia 93,677 .... 83,715 

Silesia 3,458 .... 2,679 

Slovakia 71,106 .... 44,913 

Total 311,674 .... 262,222 


The sugar output imderwent a great decrease, coming down from 
1,487,920 tons in 1926-26 to 1,030,598 tons in 1926-27. 

In the 10 months, September- June, Czecho- Slovakia consumed 305,124 
tons of sugar, equivalent to 366,100 for the year, against a consumption in 

1925- 26 of 394,175 tons. 

In that same period 662,668 tons, raw value, were exported, chiefiy to 
Austria, Hamburg f.o.b.. Great Britain, Fiume and India. But Switzerland, 
which up to now had been a regular customer of Czecho-Slovakian sugar, 
fell off as a consequence of the lowering of railway freights from other coun- 
tries. 

The position of the industry in this Republic is not favourable, as huge 
losses have been sustained by the drop in prices since December, 1926. The 
efforts to combine the sugar factories and refineries into a Kartell with a 
view to raising the home price in order to make good losses on foreign markets, 
have not as yet led to any agreement. 

France , — According to official data France has sown 217,300 hectares 
with beets in 1926 and 228,020 in 1926. The production was 6,371,248 tons 
of beets in 1925 and 4,860,266 in 1926, or 24*742 and 21*316 kgs. of beets per 
hectare respectively. The output of sugar (raw value) amounted to 746,913 
and 703,502 tons, or 3*438 and 3*086 kgs. to the hectare respectively. It 
foUows from these figmes that the campaign has not been a favourable one ; 
indeed it suffered severely from imtoward weather. Consumption has been 
very low in 1926-27, amounting in the first 10 months to 671,774 tons (raw 
value) equivalent to 900,000 tons a year, against a consumption in 1925-26 
of 992,106 tons. 

France imported during September-May 268,439 tons of sugar, chiefly 
from her colonies in Africa and America, but also from Cuba, San Domingo, 
Java, Peru, Finland and Germany. She exported 150,905 tons of refined, 
principally to her dominions and protectorates on the North coast of Africa. 

Belgium has produced 233,407 tons of sugar against 332,170 tons in 

1926- 26 and 399,972 in 1924-26. It imported during the first nine months of 
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1926-27 51,381 tons, exported 92,804, and consumed 131,368 tons. For 
the 12 months Jime-May, 1926-27, consumption amoimted to 176,987 tons 
against 222,677 in 1925-26 and 193,604 in 1924-25. The sugar production 
per hectare of Belgium cannot be ascertained, since large amounts of beets 
have been exported to France and other quantities imported from the Nether- 
lands. 

Holland . — ^In the Netherlands 286.125 tons of sugar have been produced 
against 306,970 in 1925-26 and 329,244 in 1924-25. Over these quantities 
there was imported during the 10 months, September-June, 233,486 tons, 
chiefly raws from Java, Cuba, San Domingo, Peru, Mozambique, Poland, 
Belgium, etc., and exported 288,757 tons, principally as reflned, with des- 
tination to Great Britain, Ireland, Turkey, Scandinavia, etc. The con- 
mimption during 10 months amounted to 191,305 tons in 1926-27 against 
189,060 in the same months of 1925-26, and 183,106 in 1924-25, thus showing 
a steady slow increase. 

Poland shows a slight drop in production, although the area planted 
had been increased. Latterly the home consumption of that country, which is 
free from restriction, has been increasing steadily, so that in the nine months, 
October-Jime, 1926-27, 251,700 tons have been consumed against 214,606 in 
the corresponding period of 1925-26. In that same period Poland exported 
230,480 tons in 1926-27 against 263,319 in 1925-26. 

Itcdy strives to render herself independent of foreign sugar supplies 
and has greatly extended her sowings from 52,000 hectares in 1925 to 
80,255 in 1926. Still the production of 315,000 tons is inadequate to provide 
for the needs of the coimtry, as in the 11 months, August- June, Italy has 
consumed 334,934 tons, equivalent to an annual consumption of 370,000 
tons. 

Eussia is steadily increasing her sugar industry and hopes to regain its 
former signiflcance. Year after year the planted area is extended, the sugar 
factories are remodelled, and already some sugar is being exported to Eastern 
coimtries. The figures given for the planted area and for the sugar output 
are as follows for the last five years ; — 


Year. Hectares. Tons. 

1922- 23 176,000 .... 200,200 

1923- 24 247,000 .... 360,000 

1924- 25 343,000 .... 458,375 

1925- 26 537,000 .... 1,050,000 

1926- 27 543,000 .... 960,000 


Great Britain . — Great Britain is the most cdhspicuous for its extension 
of the sugar production. During its years of existence the home output 
has been as follows : — 


Year. Tons. Year. Tons. 

1922- 23 7.011 1925-26 51,140 

1923- 24 13,280 1926-27 151,538 

1924- 26 23,750 


Other CourUries. — ^Bulgaria, Yugo-Slavia, Rumania, Ireland, Finland, 
Switzerland come in for the balance of 316,162 tons in 1926-27, against 
296,860 in 1925-26, but do not need special mention. 

We may assess the total sugar consumption of Europe for 1926-27 at 
8,350,000 tons and the exportation to Africa and Asia at 500,000 tons, thus 
necessitating an import of 2,000,000 tons of sugar from other parts of the 
world. 
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Criticisms of the Oxford Beet Dehydration Process. 

Two papers on the beet dehydration process have recently been pub- 
lished in the German technical press. The ^t^ is by Prof. Dr. H. Claassxin, 
a technologist of outstanding ability and experience, and writer of the well- 
known textbook, “ Die Zucker-Fabrikation,*’ and of many papers on various 
aspects of beet sugar manufacture, of whose authority to discuss matters on 
beet drying and juice clarification there can be no question. His contribution 
is a very ptmgent criticism of the work of Dr. B. J. Owen, and his colleagues 
at the Institute of Agricultural Engineering, Eynsham Station. The second* 
is by Dr. Inbo db Vecchis, whose name is well-known in connexion with the 
subject of beet drying* ; but it is on less critical lines, being in the main 
a rather lengthy discussion in support of the general principles of his process. 

Db. Claassen’s Cbiticisms. 

After remarking that nothing had come of the de Vecchis process in 
England following the hopeful newspaper announcements made regarding 
it, Dr. Claassen draws attention to the work done by the Institute of Agri- 
cultural Engineering, Oxford, as reported by its Director, Dr. B. J. Owen,* 
and goes on to make the following statements : Although this report does 
indeed contain detailed descriptions of plant for drying and extraction, 
it does not publish any experimental results. It would appear on the whole 
that the instigator of the experiments is not a chemist. In any case, he is 
not a sugar technologist having a sufficient knowledge of the nature and 
composition of the beet, and of the process of making sugar from it, seeing 
that the apparatus he recommends for the drying of the beet and its extrac- 
tion is of such a construction that its unsuitability for tne object in view 
‘^ould at once be realized by a competent sugar engineer. 

For the desiccation of the sub-divided beet, the authors (B. J. Owen, 
Director of the Institute mentioned, L. F. Man|;s, and J. L. Dougan) recom- 
mend belt dryers, stack dryers, and mass tray dryers, that is, apparatus 
which from the point of view of heat economy operates quite imperfectly, 
and, in respeot of the quality of the dried materied, offer no advanteiges over 
a good drum dryer. Contentions of the authors to the contrary are un- 
supported by experimental figures. Characteristic is it that such apparatus 
would be erected, not only in the factory, but also in the field, in order to 
economize in transport charges. How slices can be dried in the field, and 
what waste in fuel and labour would thus occur, can be left to the imagination 
of any sugar technologist without further comment. 

Similar lack of knowledge is shown by the authors in their directiods 
for the extraction of the dried beet and for the purification of the juices. 
They discover a continuously-operating extractor, consisting of a vertical 
worm in a cylinder, in which the beet slices are conveyed upwards, while 
the hot water for extraction falls from above in counter-current. Hence, 
whereas Austrian, French, and German inventors have racked their brains 
for more than 60 years without arriving at a generally satisfactory result, 
this apparently has been done by the authors in a few hours — at least on 
paper. 

Yet more fantastic are 1the statements on the purification of the juices, 
which are first to be heated, and then eliminated from the impurities in 
centrifugal separators, after which they may be defecated by treatment 
with superphosphate or sulphurous acid, followed b y treatment with dry 

’ Omfr. ZwiktTind ., 1927 35, No. 12, 381. •/&«., 1927, 35. No. 81, 888-889. 

* 1924, 887, 447 ; 1926, 118. * 1927, 145-150. 
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trioaloium phoEfphate or calcium hydrate. By means of further additions 
of superphosphate or acid, the correct reaction is adjusted, and the juice 
filtered. Since no water is added, one shoxild be able to obtain a very dense 
juice, capable of being directly concentrated in a vacuum pan, and thus 
boiled to grain. The authors concluded with the words that these methods 
of purification form a completely new process, which removes the difficulties 
hitherto encoxmtered in the working up of the juice from dried roots. 
Evidence of this is held as superfiuous. 

Db. de Vecchis’ Kemabks. 

At the commencement of his rather lengthy article. Dr. de Vecohis 
expresses his entire agreement with what Dr. Claassen has to say regarding 
the Oxford process,'’ and then proceeds to discuss his own process : Funda* 
mentally it is not new. Its peculiarity depends on the special conditions 
under which in the first stage of operations (which can hardly be termed 
the (hying) the water originally present in the beet is almost completely 
eliminated, this leading to such cm intense modification of the living cellulose 
of the plant that it is then possible to efiect an easy separation of the sugcu*^ 
no longer, however, by osmotic phenomena, but simply by an extraction 
with lukewarm water. Owing to its chemical characteristics, this dense 
juice is very difierent from that obtained by diffusion from fresh roots. 
It is also purer, and it can be worked up to the best direct consumption 
sugar in small, very simply constructed factories at smallest cost. 

In order to arrive at good results, Dr. Ciaassen recommends the drum 
(hyer, but Dr. de Vecchis has a different view, not so much on theoretical 
groimds, as because practical experiments have shown that this means of 
desiccating the sugar-rich slices cannot be employed imder the necessary 
special conditions of his proceste. So that the drying shall proceed to its propel 
result without any alteration of the sugar, such as caramelization and invert 
sugar formation, it is necessary that the temperature shall be held within 
certain limits, not imder 80-90^ C., as only at these temperatures do the albu- 
mins and similar substances coagulate, later becoming hom-like, and not over 
100-106° C., otherwise caramelization, emd the decomposition of cellulose 
and other vegetable substances begin. 

On the other hand, the desiccating operation must last a certain time, 
so that those physico-chemical processes upon which the de Vecchis process 
depends, may proceed and during this time the material must remain 
constantly at that temperature lying within the limits named. But with 
dnun dryers according to the continuous-current, or even the counter-current 
principle (if the latter exists), it is not possible to hold the material undergoing 
dr3dng at a certain temperature during the i^l^ole time. 

Possibly this is only feasible with stack and still better with band dryers 
while returning the unsaturated hot air, utilizing the latter repeatedly, the 
desired temperature being meanwhile maintained. Work carried out during 
four years has established the conditions for the return of the air and the 
differences of temperature of the bands, and a dryer of suitable design was 
operated last campaign at Sanguinetto (Verona, Italy). It is clear that such 
apparatus is not suited for operation on the farm, as that in the ** Oxford 
process,” and cannot be operated by untrained workers. 

In order to dry Idz. (220*46 lbs.) of roots about 60,000 cals, are 
necessary (though this might be reduced considerably by utilizing the 
heat in the w as te gases), which amount is equivalent to 4*6 to 6*0 per cent, 
of coal cal(jutated on the roots, while for the further working-up another 
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4*5 to 5*0 per cent, would be required. This is a total of 9 to 10 per cent, of 
coal, which can be compared with 8 to 8*5 per cent, the consumption of 
coal in a well-conducted factory producing white sugar, or even with 12 to 
18 per cent., the hgure for many large factories at the present time. 

Regarding the working up of the dried slices, Dr. db Vbcchis remarks : 
Extraction is carried out in large open vessels or in smaller ones grouped 
together in a battery, and not in phantastic automatic apparatus working 
with screws. When the duration of extraction and the draw-off are correctly 
established, one obtains a “ juice ” of about 60® Brix, which after purification 
is directly drawn into the vacuum pan. Filtration of such juices (even 
when denser) can be done without difficulty, and the solid scum with the 
addition of a small amoimt of superphosphate to give it a grainy character 
provides a suitable filter-cake. At Sanguinetto during the coming season 
2000 dz. (200 tons) will be worked up in 24 hours, and 100-120 dz. (10-12 tons) 
of refined sugeur will be made daily in another part of the factory. Those 
interested, including Dr. Claassen, are invited to inspect operations, 


The Suiiar Industry of the Soviet Union. 

An Account of its Recent Resuscitation. 

The following information on the sugar industry of Russia is from the 
pen of Dr. Leontibf, technical adviser to the U.S.S.R. Finance Commissariat 
at Berlin. It was translated from the original Russian by his Bureau and is 
offered to the sugar industry at lai^e as the official report on the present 
condition of this industry in Russia. As such it may be taken as the most 
complete accoimt that has appeared since the Russian revolution of the 
condition of sugar production in that country. We have slightly abridged 
the article, and have substituted English measurements in a few places. 

Recent conditions ruling in the Russian sugcu: industry are typical 
of the entire economic development of the Soviet Union — ^in both cases we 
notice a senous increasing decline during the world and civil wars and a gradual 
improvement in the following years. The sugar industry is closely connected 
with South Russian agriculture. It was formerly dependent for its raw 
material to a greater extent on the big estates than on the peasantry. Con- 
sequent ly it was veiy severely affected by the agrarian revolution. However, 
the general economic revival of the last few years has found expression 
also in this branch of agriculture. 

The chief features of sugar production before and after the war , — ^Within 
the present territory of the U.S.S.R. before the war 236 sugar factories 
were active. In 1914-15 the total production of these factories reached 
1,710,113 tons of sugar and the average yearly sugar production during the 
five years preceding the war amounted to 1,490,000 tons. The Russian 
sugar production occupied the second place in the world ; it was second only 
to the sugar production of Germany, and its development was more rapid 
than that of other countries. Its technical basis reached a pretty high 
level. The enormous production of the Russian sugar industry in con- 
sequence of the prevailing prices and the low purchasing power of the peasan- 
tiy, did not meet with a sufficient demand in the home market (the cuinual 
consumption averaged 17*4 lbs. per heeui of the population, thus remaining 
considerably below the consumption of Western Europe). As a result, a 
considerable amount of the sugar produced used to be exported. 
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During the war and the subsequent revolution, the sugar industry 
deoreased both quantitatively and qualitatively ; its organization and 
espeoially the supply of raw materials were entirely remodelled in consequenoe 
of the nationalization of the factories and the big estates. 

The position of the sugar industry during the war and the last few years 
is to be seen from the following table : — 


Year 
(Season' 
1914-15 . . . 

Number 
of Factories 
Working. 
237 

Cultivated 
Area under 
Sugar Beets, 
Seotares 
.. 724,400 

Amount 
of Sugar 
Beets Used, 
Metric Tons 
..12,141,000 . 

Sugar 
Output, 
in Tons 
.1,710,110 

Average 
Sugar Output 
per Factory, 
in Tons 
7220 

1917-18 . . . 

229 

.. 671,900 

.. 6,896,100 

. 916,160 

. . 3990 

1918-19 . . . 

209 

.. 393,600 

.. 2,770,700 

. 333,230 

1690 

1921-22 . . . 

112 

.. 116,900 

.. 406,300 

60,770 

450 

1922-23 . . . 

121 

.. 169,600 

.. 1,740,300 . 

. 209,420 

1730 

1923-24 . . . 

122 

.. 258,300 

.. 2,837,300 . 

. 377,140 

3090 

1924-25 . . . 

124 

.. 324,100 

.. 3,264,200 . 

. 466,390 

3670 

1925-26 . . . 

143 

.. 531,300 

.. 8,104,800 . 

.1,061,140 

7370 

1926-27 . . . 

166 

.. 631,600 

.. 6,123,900 . 

. 873,420 

.. 6200 


As shown in the above table, after the outbreak of the war the output 
of the sugar industry commenced to decrease ; during the civil war this 
decline was accentuated, and apart from that, imfavourable weather con- 
ditions also severely affected the industry. Thus the production of the 
sugar industry in 1921-22 reached only 60,770 tons, i.e., only 3 per cent, of the 
production of 1914-15. 

This decrease of production was caused partly by factors lying within 
the sphere of supply of raw materials and partly within the sphere of pro- 
duction as such. At that period we find a great decrease of the cultivated 
area under sugar beets, the loss of crops and a decrease in the yield of sugar 
beets. In the process of production we notice an inadequate utilization of 
the raw materials and a decrease of the rate of productivity. Apart from the 
factors affecting mainly the sugar industry there were many other factors 
of a general character which also influenced the sugar production, such as : 
the diminishing supply of auxiliary materials, the lack of fuel, the decrease 
of the productivity of labour, etc. 

The reconstruction of the sugar industry , — ^In 1922-23 commences the 
reconstruction of the sugar industry which was combined in a state trust 
(Sugar Trust) and subordinated to the Supreme Economic Council of the 
U.S.S.R. — ^the central body for the management of the industry of the 
U.S.S.R. The above table presents the process of reconstruction and the 
achievements already obtained. It is essential to bear in mind the fact that 
in the Soviet Union the reconstruction of the sttgar industry began three 
years later than in Western Europe. 

After the nationalization of industry and under the new agrarian con- 
ditions measures were taken first of all to increase the cultivation of sugar 
beets and to improve the methods of work of the peasantry, and further to 
organize and concentrate production in a reduced number of well equipped 
factories. The dependence of the sugar factories on the proximity of the 
sugar beet area increased the difficulties of this task. However as a result 
of the measures adopted the work of the factories became more amd more 
productive and economioah llie output of 1925-26 reached 60 per cent, 
of the record production of 1914-15 and 72 per cent, of the average yearly 
output of the pre-war time. In 1925-26 when the harvest of sugar beets 
was good, the pne^war rate of utilization was attained by a number of fac- 
tories and in soDne cases it was even supere^ed. Nevertheless a comparison 
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of the output of the t#o years 1925-26 and 1926-27 shows a decrease of the 
sugar production. This is, however, due entirely to the bad harvest of sugar 
beets in the latter year. From the point of view of quality progress was 
made also in the current year. 

CuUivcUion of suga/r beets . — ^The cultivated area under sugar beets in 
1926-27 amounted to 531,596 hectares, that is to say it trebled within the last 
five years. However within the last two years its growth has somewhat 
slackened. In 1925-26 the growth of the cultivated area was improportion- 
ately big (from 324,100 to 531,300 hectares) and the new area had to be 
stabilized. Apart from that, all the technical crops were unfavourably 
affected by the relatively low prices of these products as compared with the 
prices of grain. 

These causes, were, however, not of a permanent cluuracter. According 
to preliminary figures of the Sugar Trust the cultivated area imder sugar 
beets in the current year has already reached 670,000 hectares, which means 
an increase of about 25 per cent, as against the previous year. 

The changes in the agrarian conditions referred to above found expression 
in the following phenomena : In the last year before the war the peasantry 
possessed 14 per cent, of the area under sugar beets while the big estates 
and the sugar factories held 86 per cent. At preseiht the peasantry holds 
more than two-thirds of the entire area ; only about one-third is in the hands 
of the national sugar factories. The latter produce also the entire amount 
of seed for the peasant estates. The adoption of the cultivation of sugar beets 
by the peasantry forms the basis for the economic progress of the peasant 
estates. Before the war the peascmtry ciiltivated only 150,000 to 160,000 
hectares, in the current year their quota is about 450,000 hectares, i.e., about 
tliree times that amount. The Soviet Union possesses enormous areas of 
fertile land which is well adapted to sugar beet culture in view of its climatic 
conditions and the quality of the soil. Therefore the sugar industry of the 
Soviet Union has good prospects for its future development. The wide area 
of “ black earth ” in the Soviet Union is suitable for intensive sugar beet 
culture even without a large expenditure on manuring, cmd since there is 
sufficient labour available in agricultural districts, these crops can be raised 
without fear of competition of other coimtries. 

Production and consumption of sugar . — ^The sale of sugcu* in the U.S.S.R. 
in the last three years, as compared with 1913, was as follows : — 


« Consumption 

Year. Bale In Tons. per Head m lbs. 

1913 1,300,000 .... 17-4 

1923- 24 397,900 .... 6-4 

1924- 26 663,400 .... 10*3 

1926-26 876,000 .... 13-6 


The consumption of sugar has grown very rapidly. Already in 1925-26 
80 per cent, of the pre-war rate had been reached. The output of sugar 
in the first years of reconstruction did not suffice to satisfy the demand, 
consequently an import of sugar became necessary. > In 1925-26 the sugar 
output not only sufficed to supply the demand of the home market, but there 
W€WB even a surplus left. In 1925-26 the output amoimted to 1,064,700 tons, 
which together with the rest remaining from the import of the previous year 
make a total amount of 1,130,100 tons. In the same year the sale in the 
home market amounted to 917,200 tons, and the export to 24,500 tons ; 
thus at the beginning of 1926-27 the surplus remaining amounted to 188,400 
tons. The output of 1926-27 reached 851,800 tons, which together with the 
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Burpltis of the previous year mokes a total of 1,040400 tons. This will 
suffice to cover the home demand and will leave a surplus for export. 

Exports of sugar . — ^Before the wax the Russian sugar export did not 
present an even line of development. The average yearly export during the 
last five years preceding the war amounted to 191,800 tons of raw sugar and 
73,800 tons of refined. The chief buyers of raws were England (38*5 per 
cent.), Finland (27*3 per cent.), and I^key (19*6 per cent.), then followed 
Germany (6*7 per cent.) and Persia (6*0 per cent.). The chief buyer of refined 
was Persia (77-8 per cent.). 

The present export difiers considerably both in its character and des- 
tination from the pre-war export. To-day, the sugar export will go chiefly 
to the East. Amongst the oriental markets it is in the first place northern 
Persia that is attracting the attention of the Soviet Union. The Persian 
market is now playing the same important part for the U.S.S.R. as it did 
before the war. Amongst the other eastern markets the neighbouring 
states of Afghanistan, Mongolia, Turkish Turkestan, are all of importance, 
as they are not producing sugar themselves and already are importing it in 
lesser quantities from the Soviet Union. 

Somewhat more limited are the possibilities of export offering in the 
West — ^first of all to the Baltic States. The total sugar export of the U.S.S.R. 
in 1925-26 amoimted to 40,900 tons. In 1926-27 the amount of sugar to 
be exported is estimated at 122,900 tons. However it has to be tcdcen into 
consideration that the world demand for sugar, which since the war has 
greatly increased, will soon swallow the surplus of the world’s sugar produc- 
tion, and thus new perspectives for the further development of this industry 
will be opened. 

Thus we see that the sugar industry of the Soviet Union, working under 
new conditions created by the revolution, has proved perfectly able to cope 
with the problems of reconstruction and it sees wide perspectives of further 
development in front of it. The home market is as yet far from being satis- 
fied. Considering that it is intended to reduce the price of sugar to its pre-war 
level it seems quite possible — in view of the undoubtedly rising purchasing 
power of the population — ^that within the next five years the home sale will 
reach 1,640,000 tons as is estimated. The promotion of sugar consumption 
is regarded as an antidote to the consumption of spirits. 

The condition of the svjgar factories . — Let us now analyse in short the 
position of the sugeu* factories and the original capital at the disposal of the 
Sugar Trust as well as the capital expenditure for reconstruction and develop- 
ment of this industry. 

According to the balance sheet of JTanuary 1st, 1926, the ordinary 
capital of the Sugar Trust at its present value, after due deductions for wear 
and tear, eunoimted to 385 million roubles. However these properties are to 
such an extent out of repair that reconstruction work immediately assumes 
such dimensions that we may speak of complete renewal, through which 
technical progress is fcM^ilitated. To the original capital of the Sugar Trust 
has to be added abput 1 million hectares of land, out of which 800,000 are 
suitable for cultivation of sugar beets. There is no present valuation of 
this land. Before the war its value amounted to about 350 million roubles. 
M Within the present territory of the U.S.S.R. there were once 236 working 
sugar factories, out of which 199 are in existence, though not all of them are 
working. In 192S«27 169 factories were in operation ; of these 151 are being 
exploited by the $tii|pSir Trust, 15 by lease holders, and two form part of local 
state industrial epaterprises. The remai^g 30 factories are in reserve— 
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they are the smalleet, technically least efficient and most unfavourably 
situated factories. Out of these 30 factories 22 are to be completely liquidated 
and eight will be re-equipped. 

The total productive capacity of the sugar factories at present amounts 
to about 88 per cent, of their pre-war capacity. Apart from that, within 
the present territory of the U.S.S.R. there were before the war 37 independent 
sugar refineries and 14 refining branches in various sugar factories. These 
latter and 35 of the former have remained intact up till the present moment. 
From a technical point of view they are all in a satisfactory condition. 

Iwoeatment of capital and formation of prices, — The investment of capital 
in the sugar industry of the U.S.S.R. during the last years finds expression 
in the following figures : 1924, 20 million roubles ; 1925, 41 million roubles ; 
1926, 28-6 million roubles ; 1927, 23*3 million roubles. 

These investments were applied for the purposes of enlargements, new 
equipments, for the supplementing of the outfit of working factories, and 
for the building of houses for the workers. The building of new factories 
will begin in 1928. Out of 55 miDion roubles which are to be expended 
for this purpose, in that year eight million roubles will be spent on the erection 
of new buildings. The new factories will replace the obsolete and unprofitable 
ones that are to be liquidated, as their further emplo 5 Tnent is not expedient 
in view of the large expenditure required for their re-equipment. 

The latest version of the programme for the erection of new factories 
in the next few years foresees the following : In 1927 two factories will be 
newly equipped and put into operation ; in 1928 seven factories will be taken 
out of the reserve and the building of six new factories will be begun — ^they 
will start work in 1929. Further, in 1929 the building of another six factories 
will be commenced and in 1930 another five will follow. Altogether out of 
the existing 199 factories 22 will be liquidated, 71 enlarged through partial 
rebuilding, 15 entirely newly-equipped, and in place of the 22 liquidated ones 
17 new factories will be built. Thus in 1930 194 factories will be in operation. 
The carrying out of this programme of reconstruction of the sugar industry 
will begin m the next year. 

The measures foreseen in this programme axe by no means finally filxed, as 
it was worked out under the pressure of the present financial difficulties. Any 
lessening of this pressure will automatically lead to an increase of the building 
activities. Generally, during the period of 1928-30, new investments of 
capital in the sugar industry, amounting to 212 million roubles, will be made, 
the largest part of which is to be used for productive purposes — for the build- 
ing of factories, their outfit and equipment. These investments will be 
covered out of the reserves of the sugar industry itself. They will 
tend to increase the total productive capewjity and to reduce the cost of 
production. The average dwly capacity per factory will amount to : — 

Tom. 

1027. 1028. 1020. 1080. 

In the old factories .. 503 . . 512 . . 539 .. 562 

In the new fcustories . . ' — . . — . . 985 . . 985 

The productive capacity of the new factories will be considerably higher 
than that of the old ones. 

As regards the price of suge^r this is being successfully regulated by the 
competent authorities. During the last two years the price of raw sugar 
remained almost stationary at 8*80 roubles per pood (about $13*50 per 50 kg.) 
free works. In these prices are included 4 roubles of excise duties. 
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Ths Tuoxjman Agbioultural Exfebimbnt Station in its Rblation to 
THB Argentine Sugar Industry. A. H. BosenUld. Tropical 
Plant Beaearch Foundation. Scientific ContributionCt No. T, 1927. 

This Station bids fair to take the place of an Agricultural Department 
for a large part of northern Argentina, for its sphere of operations is by no 
means oond^ed to the sugar industry — ^a fact that must always be borne 
in mind when surveying the work on this crop, and explaining a certain amoimt 
of simplicity in the various projects imdertaken. The time will surely come 
when Argentina will fall into line with other progressive sugar countries and 
have its own set of one-crop officers whose whole time is devoted to the 
dominant sugar crop. It is difficiilt to see the advantage of such a varied 
programme as is presented in this historical summary of the work of the 
station, especially as its original institution was due to a crisis in the sugar 
industry and its cost is entirely borne by the sugar planters. The following 
details regarding the raison d'etre of the station and the work that it has 
done for the sugar planters have been extracted as likely to be of general 
interest. 

Tucuman is the smallest and most thickly populated of the fourteen 
provinces of Argentina. It is situated in the northernmost part of the 
country and thus approaches the tropics — 800 miles to the north of Buenos 
Aires and between 26° and 28° north latitude. The cane growing section 
lies between 1000 and 1650 ft. above sea level, and it has presumably both 
river and railway communication with the capital. The climate is distinctly 
sub-tropical with extremely hot summers and a maximum record of 115°F. in 
the shade ; but this heat is usually tempered by clouds and rain which occur at 
this time of year, as in most parts of the tropics. Rainfall is given as about 
40 in. annually, falling chiefly from December to February, or in the grow- 
ing period of the canes. The winters are cool and dry : fresh, sunny days, 
and cool, invigorating nights. About four out of flve winters have frosts, 
and this factor dominates the sugar industry by putting a term to the growing 
season ; if they occur early in the grinding se6ison, the purity of the juice 
is affected and the stand of ratoons is liable to injury, especially when such 
frosts come shortly after warm, growing weather. 

The establishment of the Experiment Station was brought about by a 
marked decrease in the yields of the cane flelds during the early part of the 
century, and was chiefly due to the strenuous efforts of A. Guzman, one of the 
largest cane growers. The station was sanctioned in January, 1907, and the 
first Director appointed in 1909 in the person of E. Blouin of Audubon 
Park ; and a chemist, entomologist and mycologist were added within the 
next few years. On Blouin's retirement in 1914, A. Roseneeld (entomolo- 
gist) was in charge for two years, and was then succeeded by W. E. Cross 
(chemist) who still holds the appointment. G. L. Fawcett was appointed 
pathologist in 1914 and still holds that post, although also saddled with the 
botanical work. 

Funds are obtained by a cess of 2 cents per ton of cane groimd, and the 
money available for the work can thus be deduced from the table appended 
below. By an equitable financial arrangement this money has now been 
placed to the station’s account with the local bank, so that the years of high 
tonnage c€ui be made to support those of failure. The industry, like most 
others at any rate outside the tropics, is strongly protected, by a Government 
tax of 7 cents pOt kg. on imported sugar. The following Table gives the 
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tonnage of canes and yield of sugar from 1915 to 
interest in the industry. 

Canes ground 

Year. (Metric tons . 

1925, 

a period of 

1915 

1.797,631 

.... 

^ 103,979 

1916 

883,436 


44,627 

1917 

686,540 


44,565 

1918 

1,650,226 


86,878 

1919 

3,225.400 


247,535 

1920 

2,488,642 


165,018 

1921 

2,418,907 


163,124 

1922 

2,472.583 


177,244 

1923 

3,030,404 


201,633 

1924 

2,667,713 


176,267 

1925 

4,489,600 

— 

309.906 


The old-time varieties of cane grown were of the Cheribon type, known 
in the New World as Louisiana Striped and Purple ; and these were practi- 
cally wiped out by disease (mosaic), culminating in the years 1915 to 1916. 
Fortxmately, the early Directors had energetically collected other varieties 
for trial (whether thus introducing or spreading mosaic is not stated), and 
of the 300 got together, two were at once found to save the situation, namely 
the mosaic tolerant POJ 36 and POJ 235. The country was thus saved the 
necessity of guarding the industry against this insidious disease ; and large 
numbers of cane varieties have continued to be introduced every year. The 
most important of these at present is given as POJ 2725. Besides this limited 
list of varieties grown, large numbers of seedlings have been raised locally by 
Fawcett, and a thorough study has been made of any sports which have 
been observed. 

The sources of irrigation are we believe good, but nothing is said about 
this by the author. A small proportion of cane fields is also grown without 
irrigation ; and some useful work has been done by applying methods of dry 
farming on these : planting in deep furrows, deep ploughing and subsoiling 
and frequent light cultivations. The planting in holes instead of in furrows 
would also appear from experiments to be of advantage. Manurial experi- 
ments, as might have been expecte<i, have been carried on from the first. The 
tendency however has not been towards a great system of artificial manuring, 
but rather towards the conservation and use of what might be termed the 
natural resources of the industry ; the vital importance of cattle manure, the 
use of filter-press cake and ashes from the mills, and extended research on the 
possibilities of rotational work both as regards the growth of leguminous 
crops and pasture grasses, the latter for the all importcmt supply of cattle 
manure, again referred to below. But an interesting new line has recently 
received marked attention, namely the use of sulphur and the possible use 
of what are called “ catalytic fertilizers.” 

The general idea obtained from the manurial experiments appecos 
to be, then, that although artificials may have an importfiuit future, they 
should be mainly used as supplements to the “ natural ” mcuiures. POJ 36 
has been foimd to responc^ more to nitrogen than POJ 213 ; and as regards 
the application of concentrated nitrogenous manures it has been decided that 
this would probably be better worked out by the plantations themselves on a 
large sccde and in their local conditions. Ammonium sulphate is recommended 
as the cheapest outside form of nitrogen and at present eight concerns are 
carrying out such experiments, while others are testing nitrate of soda. The 
reason for this move is the varying and negative results obtained on the 
station plots. 
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Interesting results have been obtained with sulphur. The returns of 
three crops indicate that by harrowing in or applying to the cane plants 
direct 300 kg. per hectare, increases of 2*5 to 3 tons (of cane 7) can be obtained, 
and it is suggested that this increase is brought about by the unlocking of 
phosphoric acid and potash, as well as by destroying fungus spores and insect 
larvae. A fertilizer with 40 per cent, of manganese oxide did not have any 
apparent effect in spite of a successful application in Europe. The catalytic 
work may be described as medicinal ; and, just as small doses of many poisons 
are of great value in medicine, a determined effort was made to apply this 
principle in the cane plants. This experiment, like that with manganese, had 
its origin in recent European work, e.g., small doses of manganese on oats and 
borax on com ; and may be divided into two series : (1) POJ 36 treated with 
3*5 to 5 kg. per hectare of potassium iodide, manganese sulphate, borax and 
certain phosphates, and (2) Cheribon treated for mosaic with compounds of 
arsenic, barium chloride, borax, zinc sulphate, copper sulphate, lead acetate 
and mercury bichloride. None of these applications have as yet had any 
influence either on the cane or its juice ; and even when increased to 50 to 
200 kg. per hectare only borax showed an inhibition of growth. In spite of 
these negative results the experiments are being continued. 

The usual experimental work inseparable from the sugar cane does not 
call for any special mention : soil preparation and cultivation, spacing, dis- 
infection and selection of seed, number of rows of canes planted in the furrow, 
stripping sets before planting, selecting plant material from the upper parts 
of the cane, and so on, reveal nothing of interest outside the local plantation 
work. An important innovation, again of local importance, appears to be the 
experiment of planting the sets in the autumn (as has been tried in north 
India) because of frequent dry months after the winter ; and great hopes are 
entertained of thus extending the limited growing period of the cane. The 
continued work on rotations appears also to be of great importance, by plan- 
ting leguminous or mixed legumes and pasture after years imder cane. 
Lucerne and Rhodes grass (Chloria guayana) have been fo\md of special value, 
as occupying the land for several years. The latter is in fact now grown on all 
the roads and paths in the station, as it shows little tendency to invade the 
plots as does the Bermuda or devil greiss or dub (Cynodon dactylon) ; the roads 
have been maintained in perfect condition for many years and of course aflord 
valuable pasture for the cattle. Besides this, Rhodes grass and Lucerne appear 
to get on very well when grown together and form an ideal combination from 
the pasture point of view under Argentine conditions — a matter of great im- 
portance to the country at large. 

With all this work on sugar cane it seems to be a pity that the few 
officers cannot pay their undivided attention, to this crop. The author turns 
in the latter part of the paper to work on com, cotton, sugar beets, peanuts 
and various forage crops ; and it is obvious from the summary given of 
the work done in the various sections, both in experimentation and the ex- 
tensive publication of aHicles and pamphlets, that these side lines must take 
up a great deal of time. 

Field Control of Sugar Cane Root Disease Conditions. J. A. Faris. 

Tropical Plant Research Foundation. Bulletin No. 6, 1927. 

This paper presents a clear exposition of the use of cultivation practice 
in the control of the “ root disease” of the sugar cane, and incidentally 
demonstrates tbe value of a knowledge of agricultural practice for the plant 
pathologist. But the term ” disease ” embraces many different classes of 
ailments ; and in no part of the cane plant can the transition between mere 

» * 

482 




Refi^nt Work In Sugar Cane Agriculture. 


aaprophytism and active paiaeitism of organisms be more clearly recognised 
than in the imdergroimd portion, a condition in all probability due to the 
presence around the base of the stool of all stages between healthy, growing 
tissue and dead and decomposing parts. 

The author states that, after two years of experiments with isolated pure 
cultures of the ordinary fungi attacking cane roots in Cuba, he has failed to 
observe active primary parasitism in any of them, with the exception of the 
donate Foot Kot, which occurs on extensive areas where conditions are other- 
wise favoiirable for the growth of the cane. For the rest, he considers that 
unfavourable environmental factors are by far the most important in the 
production of root diseases in the Cuban cane fields ; as these, by their reduc- 
tion of the vitality of the plants, are the primary cause which enables the disease 
organisms to attack the living tissues. “ The net result of the experiments 
to date indicate that, if this primary weakening of the plants by environmental 
causes could be avoided, the associated fungi could not cause the roots to rot.” 
With this clear starting point, the various climatic and soil conditions of the 
Cuban cane fields are examined and the cultivation practices criticized, and 
where possible amendments suggested so that the general sanitation of the 
cane fields may be improved. 

In the course of the paper, it cannot but strike the reader that both 
the soils and climate of Cuba are presented in €tn extremely unfavorable 
light. One presumes that this is to be put down to the attitude of the author, 
that of a physician who has been called in to prescribe remedies for wide- 
spread ailments : in such ccise naturally the weak spots are emphasized, and 
we must guard against drawing the conclusion that the patient is “in extremis.” 
Nevertheless, it is obvious that the author considers that there are many cane 
fields in Cuba where the conditions are extremely unfavourable for the crop, 
and should never have been put imder canes. Adverse conditions occur in 
certain types of Cuban soils, and it is suggested that a thorough survey and 
classification with reference to the chemical and physical characters of soil 
and subsoil would throw much light on this and similar enquiries. In some 
cases the adverse circumstances are inlierent but amenable, while in others 
it is impossible to correct them ; and it is of great importance that this should 
be recognised, in order to prevent the growing of canes on the latter. 

The main line of investigation concerns the amount of moisture available 
in the soil ; and this is considered first from the point of view of water-logging 
and then from that of deficiency. For the better understanding of what 
follows a note is here inserted by the writer on the Cuban rainfall, extracted 
from another publication. The following averages are for 19 stations during 
the period 1899 to 1924. Mean annual rainfall, 54*81 in. Seasonal : winter 
6*46, spring 11*7, summer 19*63, and autumn 18*02 in. Monthly, January to 
December : 1*87,1*67, 1*99, 2*80, 6*91, 8*29, 6*56, 6*73, 7*76, 7*04, 3*33, 1*97 in. 
A noticeable feature in the Cuban rainfall is the high degree of dependability 
on the amoimt during the growing months, May-November ; the average for 
the driest month J uly being 5*6 in. In no case has there been less than 2*6 in. 
for any month during this period. Greater variations are noticeable in the 
lighter, more fiuctuating winter months. The rainfall is evenly distributed 
geographically, although somewhat higher in the west than the east of the 
island. This is doubtless due to the rains of the hurricane period, as the 
western end of Cuba lies close to the path of recurvature of the West Indian 
hurricane system. In all parts, the rainfall is least in January and Feb- 
ruary, with a steady increase to the maximum in May or June, a decrease in 
July And secondary maximum in September or October.^ 

* Bainfall and Temperature In OuJ^. O L. FABSia. Tropical Plant Eesearch Foundatloii 
Bulletin No. 1, 1926. 
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Waterlogging , — ^The diffioultied in connexion with adequate drainage in 
the heavy flat lands and the coastal lands throughout the west of Cuba are 
clearly recognised. Where general flatness characterizes a tract, there is 
nothing but co-operative work to remedy the evil ; and it is pointed out that if 
this can be arranged the problem will not only be solved, but in a very econo- 
mical manner, and any purely local difficulties in drainage would be greatly 
assisted if such a general scheme were inaugurated. But much can be done 
in the absence of this. A very important preliminary step should be a very 
careful inspection of the fields immediately after the first heavy rains ; small 
depressions can only be detected at this time, as later on they only declare 
themselves by the yellowing of the plants and their stunted growth. Such 
spots are then said to be suflering from root disease, grasses invade them and 
conditions rapidly become worse, till the canes begin to die out in the dry 
weather ; and thus the “ disease ** spot becomes permanent. 

In slightly sloping land of this character the furrows should be made down 
the slope. The land can thus be readily cleared of heavy rains, and the 
cutting of trenches in alternate middles in the ratoons greatly facilitated. 
Where stumps are still present (especially in eastern Cuba), it is impossible to 
smooth the depressions. But it is possible to arrange the times of planting 
and ratoon cutting, so that the young growths will have reached a decent 
height by the time that the annual inundations may be expected : the youngest 
plants always suffer most. Such areas are often the lowest on the estate 
and the last cut, whereas if they were cut first they would suffer much less at 
flood time. Lack of aeration through negligent cultivation should be in no 
need of emphasis, but the light colour and stunted growth of fields where the 
trash has not not been hauled to alternate middles and the bare middles 
cultivated, stand out in marked contrast to the rest and can be seen at a 
glance. 

Tolerance to waterlogging is found in certain varieties : Cristalina has 
this character, and the following appear to have it also, POJ 2714, POJ 2725, 
POJ 2727 and D 433. To determine the length of time any variety cem be 
ratooned takes time. The root systems may be excellent in freshly ploughed 
fields but be imable to develop in the harder conditions of imcultivated 
ratoons ; in which case the premature drop in crop is usually put down to root 
disease, and the variety earns the name of being very susceptible to it. Proper 
cultivation of the ratoons may solve the problem, but this has not as yet been 
determined. In such soils, besides the waterlogging in the wet season, there 
is often an excessive cracking in the dry into hard blocks, with consequent 
tearing of the roots : hence a good variety must be able to withstand both. 
In all probability timely cultivation on some approved system would prove 
effective in handling such intractable soils.'^ 

Lack of moisture . — ^Root injury due to lack of moisture is very common 
on the porous red and savanna soils, on ashy grey and black soils underlain 
by coco and gravel, together with deeply cracking heavy black soils. Two 
obvious remedies occur : irrigation, and cultivation methods which will 
reduce nm off and evaporation, keep down weeds and increase the organic 
matter in the soil. In the red savanna soils the time of planting is important, 
and to plant them in the spring is to court disaster — many other soils cannot 
be planted in the autumn because it is impossible to prepare them during 
the rains. If the canes €tre planted in the spring, the young cane, with abun- 
dant water dov^ops a small rooting system, and when in October-November 
the rains abruptly cease they are in danger of dying ; and at any rate they 
must be out back to save the first ratoons. Such timely cutting back has 
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been proved experimentally to double the following ratoon crop. But these 
savanna lands can be prepared during the summer etnd autumn, and the best 
time to plant is just before the August-September rains, so as to give suffi- 
cient growth in the ensuing dry period for the shading of the groimd. In 
the cooler, drier weather the roots continue to develop downwards, so as to be 
able to throw up the top growth when the ensuing great rains come in the 
summer. Both for controlling root rot, and for the economical management of 
lands capable of summer preparation, fall planting should be insisted on. 

This relation between soil moisture and growth is very fundamental 
in quick drying soils, which are widespread and involve a very large per- 
centage of Cuba’s standard cane lands. In some years the rains are suffi- 
ciently well distributed for the cane to ripen properly, but this is the exception, 
and there is the danger of drying out before ripening. Here again it is im- 
portant to employ varieties with a wider root system, and this question 
is well worth a more thoroughgoing study than has been given to it. 

Another rather extensive type of soil injury is met with in some brown 
clay soils, about 6 in. deep, underlain by a yellow, friable almost impervious 
clay subsoil. With good preparation and suitable rains a good growth of 
canes is obtained, but if there is excessive rain very little penetrates the soil, 
and if there is a deficiency the plants dry out quickly because the roots cannot 
get into the subsoil. Both root system and water storage area are very 
limited and superficial, and although fair plant crops may be reaped, ratoons 
soon die out. Knifing such soils to a depth of at least two feet has been foimd 
to be very effective. Very considerable areas with this type of root injury 
may be foimd associated with Matanzas red soils throughout the south west 
portions of Cuba. 

The proper cultivation of ratoons, aiming at absorption of rainfall and 
the reduction of evaporation, will overcome many difficulties. A very 
successful method is the hauling of the trash to alternate middles as soon 
as the young shoots indicate the rows clearly. Then desaporque (barring off 
or making furrows by throwing soil away from the rows) is meuie by large 
well sharpened ploughs working 4-6 in. deep, and drawn by 2-3 pairs of bulls. 
This aerates the base of the canes on one side, and when the middles are 
broken (by two passages of such a plough or one by a lister) the desaporque 
furrow is filled with loose soil, giving excellent conditions for new root 
formation : weeds which have started will be killed and covered : manure 
spread in the furrow will be placed close to the young roots : and, if irrigated, 
the first water can be given to the open furrow, and subsequent ones to the 
furrows in the middles. This system is easily manageable in west Cuba, but 
will be rendered more difficult in the east because of heu^v^esting. The author 
concludes this section with the remark that, with such simple and well designed 
cultivation methods, much of the root disease will disappear. 

Irrigation , — With the exception of certain coastal lands with sub -irriga- 
tion, practically every part of Cuba would benefit by additional water at some 
time or another during the year. This appears to be possible both by over- 
ground and underground streams ; and this development is worth a special 
study. Experiments and observations have established the fact that most of 
the root disease in the porous red lands can be attributed to the excessive 
drying out of the canes during the dry season. Irrigation with the timely 
conservation of moisture would do much to counter this evil. 

Deleterious substances in the soil , — These are often very harmful to cane 
growth and predisposing to root disease. The most important in Cuba 
appears to be ordinary salt, which occurs on large tracts near the coast, but 
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also in the strealca and pockets in soils of the hilly parts. Where depressions 
oeciir, the salt is washed into these, with the cnrious result that, while cane 
growth may be satisfactory all round, stunted yellow plants are seen in the 
hollows. The canes on salt land suffer most during periods of drought, then 
recover when the rains come, again to suffer from drought ; and this appears 
to be the origin of the reports of recxirring attacks of root disease. When the 
salt concentration exceeds 0*15 percent, in the soil, it is recommended that cane 
should not be planted, both in view of the probable result of a severe dry 
season, and also becarise of the well known effect on the juice. Among 
experimental data cuscumulated the following may be quoted : on land with 
0*167 per cent, of salt, Cristalina cane gave 0*066 per cent, of salt in the juice, 
polarization was 68*2 and purity 89*1 : where the percentage of salt was only 
0*1 19, polarization was 76*6 and purity 96*0, The general effect on growth 
is the production of a high proportion of slender stunted canes whose roots 
easily rot. 

Lack of soil fertility . — ^This fault appears not to be the usual one, and 
is more or less confined to the porous red clay Matanzas type and some savanna 
soils ; in other cases unsuitable physical properties, lack of cultivation and 
deficient rainfall, predominate. In the t 5 q>es of deficient fertility a general 
response is obtained with phosphatic manures, probably because of their 
stimulation on root development and thus correction of deficiency in moisture. 
A growth chart given for Cristalina, as regards temperature and moisture, 
shows a peak in May- July and a smaller one in September. The canes were 
grown on ashy grey alluvium with excellent moisture retention, unmanured, 
although cultivated in cane for 96 years. 66 per cent, of the growth occurred 
between May 16th and October i6th, which period coincides with the hot 
rainy season. One lesson to be learnt from this chart is the necessity for 
providing most favourable conditions (cultivation, manuring and so on), while 
the canes or shoots are young, so that full advantage maybe taken of the grow- 
ing season. The proper time for manuring is before the spring rains, and the 
proper place is in the furrow before planting, and in the desaporque furrow in 
ratoons, so as to throw the roots down to the moister soil layers. Surface 
manuring brings the roots up, and causes rapid drying out when the rains 
cease : most of the cases of root disease induced by manuring are caused 
either by such surface application or applying it too late in the season. 

Control of weeds and grasses . — ^Weed competition is one of the most prev- 
alent sources of root failure, and Johnson grass (Scm Carlo or canuela) and 
Para grass (parana) are the worst ; these grasses affecting porous soils and 
heavy black soils respectively. Johnson grass can be controlled in west 
Cuba by devoting the land to pasture for a year or so. The grass is eaten 
short and the groimd well trampled, thus forcing the imderground runners to 
the surface : the land is then repeatedly ploughed during the dry season. Thus 
several caballerias (33*2 acres) of heavily infested land have been cleared in 
one year. Para grass is more difficult to control because of the moister soil. 
The following method proved successful in one season on pasture land in 
alluvial fiats. As soon as dry, the grass was birnit off, and the ground 
ploughed up in laxge clods by a steam plough : harrowing followed three weeks 
later. A month later it was cross ploughed, and harrowed after another month. 
After the cause were planted, any occasional root left could easily be pulled 
up by hand. The cost worked out at $800 per caballeria and could be some- 
what reduced. In both cases the principle was to expose the underground 
parts to the hot sun during the dry weather. 
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Oiher KmUations <jf ro<^ grovjth and development, — ^High cutting of the 
canes is one of the most important faults in east Cuba, where a thick blanket 
of trash makes precision difficult. The result is that several high buds 
develop in the stump, and these being without roots drain the moisture from 
the stool. If properly cut low down, the underground buds emerge and soon 
develop their own roots. Cutting back after accidental burning is generally 
recommended, because of the loss of water from the injured stalks or young 
shoots. It has also the important advantage that it makes low cutting at 
harvest time easier in ratoon crops, in that the burnt canes if left become ex* 
cessively hard and interfere with the cutters. Unprofitable subsoil is often 
met with. In all parts there are areas with thin soils over unproductive 
subsoils — coco, gravel, sand, putty like, and so on. Here root growth is 
limited to the upper layers, and such areas should be abandoned as far as 
sugar cane cultivation is concerned. 

Bbcent Reseabches on Plant Vmus Disease. H. H. Storey. Souih 
African Journal of Science^ xxiii, 307. 

In studies of streak disease of maize, the author failed to transmit the 
disease by any method of direct inoculation. Inoculations were made by 
leaf mutilation and by hypodermic syringe, using juice, diluted and un- 
diluted, from diseased maize plants and from crushed infective leaf hoppers 
of the species, BalcltUha mbila Naude. In life this hopper is a highly ef&cient 
vector of streak disease. 

Experiments upon the infection of Balclvtha mbila by the streak virus 
demonstrated a period of uninfectivity of the insect immediately following 
feeding upon a diseased plant. Incubation periods of the virus in the insect 
were determined at different temperatures, and were of the same order of 
size as those found by American workers for the sugar beet curly-leaf virus 
in Euiettix tenella Baker. 

The power of infection was only rarely lost by the individuals of BaU 
cltUha mbila imder experiment. One mdividual remained infective to 
maize after four months, during which it fed solely upon healthy sugar cane. 
In certain cases, however, a definite loss of infective power was demonstrated. 

Mecuiurements of the rate of movement of the streak virus down the 
leaf after inoculation, following Severin’s method of cutting off the leaf 
after known times, sjiowed that the virus moved down rapidly, the highest 
figure obtained being 40 cm. in three hours at 30® C. 

By the employment of a technique which limited the feeding of the 
hopper to chosen areas of the leaf, it was demonstrated that the distribution 
in the diseased maize plant of the virus of streak, in so fax as it was available 
to the feeding leaf hopper, was uneven. Whereas 70 to 80 per cent, of hoppers 
obtained the virus after a short period of feeding upon the chlorotic arecis 
of the leaf, under similar conditions under 16 per cent, obtained the virus 
from the green portions of the plant, including the green areas which separated 
the chlorotic stripes upon the fully diseased leaf. In this partial localization 
of the virus to the chlorotic areas of the leaf, streak disease is thought to show 
a point of similarity to Bauer’s infectious chlorosis of the Malvacecte, 

C. A. B, 

Regarding the position of the Falkiner' cane heirvester in Queensland, it is 
reported that two machines have been built with certain unprovements resulting 
from last year’s trials. These machines will be operated under field conditions 
in order to determine whether they may now be considered a commerciei] success. 

•/. 5 ./, 1926 . 61 , 444 . 
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Commercial Determination of Sugar in the Beetroot*. 

Using the Sachs-Le Docte Process. 

By ARMAND LB BOOTS. 

The Sachs-Le Docte process being in general use at the present time for 
the commercial analysis of the beet, and being, in fact, specified very frequent- 
ly also in contracts as the method to be employed for the determination of 
the sugar present, requests have been received from factory managers and 
others interested for clear directions on the exact modus operandi to be followed 
in order thus to avoid differences of opinion that otherwise may arise. 

General Practical Instructions. 

Actually the procedure followed is the cold-water, instantaneous diffusion 
method, originated by H. Pellet, the details of which have been worked out 
by Francois Sachs and Armand Lb Docte. This process, extremely simple, 
rapid, and consistent in its results, eliminates entirely the various sources of 
error in the older methods. It is now adopted universally, and the method 
of operating, and the use of the apparatus, are in brief as follows : — 

Convert the beet into a fine pidp, using the apparatus shown {Fig, 1) ; 
weigh 26 grammes (or whatever the normal weight of the saccharimeter used may 
be) into the metallic capsule (Fig, 2) ; add by means of the automatic pipette 
(Fig, 3) 6 c.c. of basic lead acetate solution at 30® Be (66*2° Brir, or 1*26 
specific gravity) together with 172 c.c. of water, that is in all 177 c.c. ; coyer the 
capsule by means of the metal disc enveloped with the rubber cap (Fig, 2) ; 
shake its contents violently for about 6 seconds ; filter ; add two drops of glacial 
acetic acid tg the filtrate ; and lastly polarize this in the 400 mm, tube. The 
reading obtained is the percentage of sugar in the sample. 

Production of the Pulp. 

The Sachs-Le Docte 
process requires a pulp that 
is so fine that, on simply 
agitating with water, the 
diffusion of the sugar 
takes place instantaneously 
and completely. Such 
a pulp can be obtained 
by means of the Pel- 
let conical rasp with a 
^^pecial steel cutting disc, 
which at once removes a 
triangular section propor- 
tionally along the axis of 
the root. Its action is very 
rapid (a very important 
condition, practically, as 
well as from the point of 
view of accuracy), and the 
production of unrasped par- 
ings or particles is reduced 
to a minimum, in fact can 
generally be neglected. 

The rapidity of rotation 
of the disc should not ex- 
^ « ceed 360-400 revolutions 
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per minute, in order to avoid the formation of heat by friction, and also to 
minimize the draught of air, both of which conditions are likely to caiise 
evaporation, and in consequence cause too high a result. For the same reason 
the teeth of the crest of the disc should be kept very sharp, being edged with a 
file when use has blunted them to the point where rasping is appreciably slower. 

The beets comprising the sample are rasped half of them through the 
larger, and the other half through the smaller diameter, being simply held by 
the hand in such a way that the crest of the disc presses as regularly as 
possible along the axis of the root. This condition need not, however, be 
imposed too rigorously, because in practice small inequalities in rasping 
different roots composing a sample generally become compensated. 

After rasping is finished, the cutting surface is cleaned by the application 
of a brush having stiff bristles. It is absolutely necessary to stop the rotation 
of the machine when it is empty between the treatment of any two samples, 
otherwise any matter adhering to the disc is dried and becomes retained in the 
teeth, an increase in the sugar content of the following sample thus occurring. 
Though such errors arising from desiccation considered singly may be smaU, 
their total effect being all in the same direction may mean an appreciable 
difference in the result. 

The pulp produced is afterwards carefully mixed by means of a large iron 
spatula, the few rootlets and imrasped parings or particles which may be pres- 
ent being at the same time removed. One then selects by hand from five or 
six different parts of the heap small portions of the pulp, which are placed in a 
covered container to await weighing. 


Weighing of the Pxjep. 

The pulp is weighed directly into the metallic capsule (Fig. 2) small lots 
being taken from five or six different parts of the container, always avoiding 
the removal of any unrasped debris. By the use of the 
C— ^ Pellet rasp with the special disc, and by operating 

according to the directions just given, it is extremely 
unusual to find any unrasped pieces at all in the pulp ; 
and if any be encountered their amount will be insignifi- 
cant and without effect on the result. In fact, the end 

L of a rootlet, a piece of peel, or other such scrap having 

2 weight of 160 mgrms. (a weight of a relatively large 

piece) would make a difference only of 0*10 per cent, in 
the case of a root having 17 per cent, of sugar, assuming this had left 
behind none of its sugar dissolved as juice. Inspection of the mark (or 
insoluble matter) left in the funnel after the filtration, enables one quite 
easily to detect the presence of unrasped fragments. 

When making a number of analyses it is very convenient to employ 
capsules all taxed to the same weight, so as to have only one coiuiterpoise 
for the lot, and this coimterpoising need be correct only within 20 mgrms. 
Since by continuous use, the weight of the capsules alter, it is necessaiy from 
time to time to correct the tare, and rather than interfere with the capsules 
that have altered in weight it is preferable to construct a table giving the 
numbers of the capsules and the weight to be added to balance the counter- 
poise, neglecting any less than 20 mgrms. At the end of the season, however, 
it may be advisable to re-adjust the taxe of all the capsules to the single counter- 
poise, removing by means of a suitable scraper some of the piece of solder 
which is found outside in the bottom of each. 
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Mbasxjbembnt of Basic Lead Solution and Wateb. 

The automatic pipette (Fig. 3) measures separately the basic lead acetate 
solution and the water, and mixes the two liquids at the same time. It does 
away, therefore, with the necessity of previously preparing large volumes of 
the mixture, but it also allows of the increase or decrease of the amoimt of 
basic lead acetate solution, when this is required, as in special cases (e.g., 
when dealing with unripe or damaged roots). 

In fixing up the automatic pipette, the tubulure B (Fig. 3) is connected 
with the vessel containing the basic lead acetate solution ; the tubulure C 
with the water reservoir ; and the tubulure A with any receiver (Fig. 6), 
while the top discharge H should project 1 cm. at least (say J-inch) beyond 
the interior opening of the tubulure A. The distance between the end of the 
discharge tube D from the capsule T (Fig. 4) should not be more than 2 to 
3 oms. (say I in. to m.), m order to avoid possible loss by splashing when 
running off the liqmd. 




Fia 4. 


By turning the handle K of the tap of the automatic pipette quarter-of-a- 
turn, the basic lead acetate solution rises in the pipette, and it is allowed to do 
so imtil it reaches the line marking 5 c.c., when a second quarter-of-a-tum of 
the handle K oaosee the water to enter and to mix with the reagent ; as soon 
as the hquid overflows through the tube H a third quarter-of-a-tum closes all 
the communications. Then the capsule containing the pulp being placed 
imder the tube D a fourth quarter-of-a-tum of the handle K makes the entire 
contents of the pipette discharge into it, the handle K of the tap being then 
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set in its original position. When the liquid has been discharged from the 
pipette, there still remain in tube D two or three drops, a negligible quantity 
anyway, which, however, does not affect the volume, since it persists after 
each operation of the pipette. 

It is unnecessary to use distilled water, as rain water, or good well water 
will do, though in this latter case it will be necessary to ascertain the extent 
to which the basic lead acetate solution is “ neutralized.” If this quantity 
exceeds 0*5 c.c., then it will be necessary to increase the amount of this reagent 
8W3Cordingly by altering the position of the calibrating line /, or simply by in- 
dicating the level of the voliune to be measured by means of a thin rubber ring. 

Agitation of Pulp and Liquid. 

In doing this, one places the metal disc enveloped with the rubber cap 
(Fig. 2) on top of the capsule, pressing it down quite firmly against the edge of 
the vessel. Then one shakes quite vigorously with an up-and-down movement 
during about 6 seconds without turning over the capsule, this operation 
being finished by imparting to the liquid a gyratory movement in order to 
carry down the pulp which may have lodged in the upper part of the vessel. 
When removing the cover, it is slid against the top edge of the capsule, so as to 
separate the particles adhering to the rubber. Filtration should follow im- 
mediately after uncovering. 

Filtration. 

It is necessary to use funnels having a diameter of about 11 cms. (4| in.), 
and filter-paper circles of 21-5 cms. (SJ in.) diameter folded simply into four, 

thus giving a large surface, capable 
of holding the entire contents of 
a capsule. 

During the whole of the opera- 
tions previously described, evapora- 
tion of water has taken place, small, 
it is true, at any single stage, but 
continuously during rasping, mixing, 
weighing, and filtration. It is, 
therefore, necessary to avoid so far 
as possible any further concentra- 
tion during filtration which may 
become quite marked when the 
temperatTire is high. To this pur- 
pose, one uses with advantage the 
arrangement shown in the drawing 
(Fig. 5) in which R is the vessel 
containing the sample of pulp, 
which is kept imtil the end of the 
analysis in case of accident, or for making a second control test ; C represents 
the capsule after agitation still covered ; F is a cylinder of 126 c.c. capacity, 
in which is placed the stem-less funnel E, ll cms. (41 in.) in diameter 
containing 21*6 cm. filter-paper circle folded as directed ; P is a conical glass 
holding 260 c.c., its top edge being slightly bent over ; all of which vessels are 
arranged in series along the shelves of the support S, as shown. 

In commencing filtration, the entire contents of the capsule C is poured 
into the funnel E, and the cover used for the capsule is transferred to the funnel. 
As soon as the filtrate running into V has commenced to run clear, the funnel 
E is transferred to the conical glass P, the few c.c. left in the cylinder V being 
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poured into the funnel Two drops of glacial acetic acid are added to the 
contents of P, which is then mixed and polarized in the 400 mm. tube. 

Vebifioation of the Pipette. 

After well rinsing the pipette, it is filled with distilled water, and its 
contents allowed to flow through D into a capsule that has been exactly 
counterpoised, which is weighed. The result obtained will indicate the weight 
of water run off, which should be 176*7 grms. at a temperature of 20° C., 
for the 177 c.c. pipette used with 26 grms. of pulp. A difference of 300 mgrms. 
from the above weight can be neglected. Or, more simply, one can run the 
contents of the automatic pipette into a graduated glass cylinder (which has 
been accmately calibrated), in which case the water generally used, or even 
the mixture of basic lead acetate and water, can be employed. 

Testing the Fineness of the Pulp. 

The pulp should be of such a degree of fineness that diffusion is really 
instantaneous ; and one can be assured of this by operating in the following 
way : Two capsules are prepared with the same pulp ; the first is filtered 
immediately after violent agitation during 10-15 seconds only ,* while the second 
is filtered at the end of 30 minutes after having been agitated every five 
minutes for a few seconds each time. Then the difference between the two 
polarizations should not exceed 0*2 i>er cent, of sugar in a single test, and 0*1 
per cent, for an average of six tests, the proper mixing and accurate weighing 
of the pulp being assumed, and also the observation of all the precautions 
regarding the elimination of unrasped rootlets, skin, etc. It is evident that if 
an unrasped particle of pulp passes into the caj)sules a difference in the i^olari- 
zation, which may erroneously be attributed to the insufficient fineness of the 
pulp, will be obtained. 

Constancy of the Volume of the Pipette. 

Theoretically the volume of water and of basic lead acetate solution to 
be added to the normal weight of pulp should be varied a little according to 
the sugar content of the sample and the density of the juice. In the following 
table is given the error which may result, while keeping the volume of liquid 
constant throughout, but with varying sugar contents and juice densities. 
One can see that in each case it is negligible : — 

Sugar content Density of Error in the 

of the Pulp. the Juice. Polarization. 

Per Cent. Degrees Baum^. Per Cent. 

10 .... 6*2 .... 0*03 

12 .... 6*1 .... 0*02 

14 7*0 .... 0*01 

16 7*9 nU 

18 • .... 8-8 ' .... 0*02 

20 .... 9*7 .... 0*04 

In a paper read at the Surveyors’ Institute recently, Mr. G. TunviiiLE Bbown 
endeavoured to answer the question as to what would happen to the beet industry 
when the subsidy lapsed. It will, be essential, he said, that all factories shall 
have full supplies cl beet for each year’s campaign within a comparatively 
sm all radius from them, as, when competition is keen, every penny saved in rail, 
water, or road transport charges will be of importance. It will also be vital that 
farmers should recognize that it is uneconomical to grow anything less than a full 
crop. Brituh average production would have to be increased above the crop 
obtained in even so favourable a season as 1926. The farmer also must learn to 
make the best use possible of his by-products. 

> This part of the operation can be avoided by using filter-paper capable of giving a perfectly 
clear filtration with the first drop, and these are now obtainable in a cheap, rapid-fllt^ing quality. 
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The Czecho-Slovakian Sugar Industry 

(Department of Overseas Trade Report.) 


In his annued report on the Industrial and Economic Situation in Czecho- 
slovakia dated March, 1927, the Commercial Secretary to H.M. Legation, Prague, 
has the following to say on the sugar industry of that country : — 

The present sugar season shows a large decrease over last yearns production. 
Owing to the low price fixed for beet at the beginning of the year 1926, the curea sown 
was less them that sown in 1925, and the reduction in the quantity of beet produced 
and worked up was accentuated by rains in the early part of the year. Up to the 
end of January only 6,232,987 metric tons of beet were worked up, as compared 
with 8,824,175 tons in the whole season of 1925>26. The production of beet per 
hectare was very much less than in 1925-26 when the yield was 28*3 tons per hectare.^ 
The statistics at present available axe as follows for the seasons indicated : — 


Area under beet cultivation 
in thousand hectares .... 

1923-24. 

232 .. 

Season of 

1024-25. 1925-26. 

303 . . 307 

1926-27. 

278 

Sugar beet production in 
thousand tons 

5,823 . . 

8,230 . . 

8,824 

. . 6,233 

Sugar production (raw sugar 
equivalent), thousands of 
tons 

1,011 .. 

1,428 . . 

1,507 

. . 1,030 

Sugar exports (thousands of 
tons) 

660 .. 

991 . . 

1,080 

650 


The internal wholesale price of sugar current for the season 1925-26 was 440 Kr. 
per 100 kg. At the end of Government control in October, 1926, it was increased to 
Kr. 502. The increase was stated to be due to the increase in the tax on sugar 
from Kr. 152 per 100 kg. to Kr. 209. The Government then intervened and a com- 
promise was made fixing the price at Kr. 448 per 100 kg. for three months, but it was 
again raised in January to Kr. 516. The Prime Minister stated, in reply to a depu- 
tation, that it was intended to remit some part of the tax on sugar in order to lower 
the price to the consumer, but nothing has yet been done. 

The forecast for 1927-28 is for a somewhat greater production. The price 
fixed for sugar beet for the season 1927-28 is higher than last year. According to a 
price agreement made between growers and refiners in the Bohemian beet districts 
for the season 1927-28, the beet growers have the right to choose either the fixed 
price, amounting to Kr. 18*50 per 100 kg., or the sliding price. This latter price will 
vary according to the average price of raw sugar between June 1st, 1927 and Janueury 
31st, 1928. If the raw sugar price remains below Kr. 175 per 100 kg. the beet 
price will amount to 8j per cent, of the sugar price. If,however, the price for raw 
sugar exceeds Kr. 175 per 100 kg. the beet grower will receive 8f per cent, of Kr. 175 
plus 1 1 per cent, of any amount over Kr. 1 75. The growers axe guaranteed a minimum 
price of Kr. 15 per 100 kg.^ net weight of beet. These prices were not fixed by the 
Cartel but by a meeting of growers and refiners, called as a last resource by the Minister 
of Agriculture after long negotiations between the two parties had yielded no result. 
The higher beet prices lead refiners to expect that a larger area will be sown, and it 
has been estimated that the increase will be about 10 per cent, over last year, when it 
was 277,797 hectares. There is, however, some uncertainty on the point, €is some of 
the refiners still stand outside the agreement. 

The exports of sugar amounted to 1,080,000 tons during the season 1925-26. 
The princi])al destinations, together with the quantities sent* there, were : — 


Hamburg 

Tons. 

... 352,909 

Austria 

Tons. 

110,498 

Great Britain . . . 

... 190,055 

Italy 

35,563 

Trieste 

... 175,921 

British East India . . 

15,052 

Switzerland 

... 135,371 

Germany 

14,331 


It will be seen that over one-third of the total exports were sent to Hamburg, 
apd it may be surmised that some part of this quantity was re-shipped to Great Britain. 
' Say 11 tons to the acre. * Say 18 b. 4d. per ton, at 164 kr. to £1. 
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An Improvement in Raw Cane Juice Clarificationt 

By ABTHTJR WRIOHT, M.K., Author of " Industrial Filtration." 

The desire has always been present to obtain better clarity in defecated 
juice and to have better machinery to handle the cachaza, or mud in cane 
cane sugar factories. In 1916, and again in 1916, the writer had the oppor- 
tunity of experimenting along these lines in two mills in Eastern Cuba. It 
was fairly well established that the contrariness of the flocculent solids in the 
ccbchaza and the well-nigh colloidal particles in the decanted juice required 
apparatus, the mechanics of which had not yet been developed ; but most 
necessary was the need of better flocculation of the liquors. 

Old-time refinery practice prompted the experiment of more complete 
flocculation. The phosphoric acid and mfik-of-lime precipitate produced 
a clear break in the liquor between the floes. The economies of the costs of 
this treatment however, are discouraging unless some authority can prove 
that the insoluble calcium phosphate added to the ccichaza cake is available 
phosphate food for cane growth, when the cachaza is properly distributed 
on the cane fields. Several planters, skilled in the fertilization on the various 
varieties of sugar cane grown in Cuba, were consulted on this phase of 
reducing the costs of manuring with phosphoric acid and lime, but their 
negative enthusiasm severely dampened interest in further pursuit of the 
proposition. It is not easy to prove that the precipitated phosphate becomes 
available fertilizer, but a bigger task still remains : to demonstrate how the 
cachaza cake can be spread properly on the fields when in the wet form. 

The next attack was to parallel modern refinery practice in the addition 
of a filter-aid for filtration. The principle was easily proven, but the quantity 
of “ Filter-Cel ” required, again raised the economic question of cost. Every 
defecated juice and every cachaza tested in those two years yield(>d to the 
treatment, but in no case could a satisfactory filtering oj>eration be obtained 
when the addition was limited to that amount which would make the treat- 
ment economically sound. A search for cheaper substitutes was undertaken, 
but unsuccessfully ; while a process for recovery was worked out, but the 
conclusion of these tests was that the problem is far different from that 
when recovering the filter-aid from refinery filtration. 

Finally, the idea of increasing the efficiency of the filter-aid itself was 
referred to the manufacturers of “ Filter-Cel,” and the entire sugar world is a 
witness to the progress made by the Celite Products Company in this direction, 
the marked improvement in the filtering capacities obtainable with 
“ Hy-flow Filter-Cel ” being a true achievement,. 

The advent of hydrogen ion concentration leading to the study of pH 
has had a most wonderful application in the matter of the critical liming of 
raw sugar juices. From the practical filtration point of view, how ever, the 
absolute pH at which a particular sugar juice is better flocculated is hardly 
of less concern than the matter of maintaining a uniform pH, It takes but 
one bad charge to clog up a filter-cloth and upset the routine of operation. 
Therefore, sufficient flocculation by the critical treatment with lime must be 
accompanied with means of uniformly maintaining that critical point. The 
range of variation is limited, and the product fed to the filters must not drop 
below a definite minimum. 

I have recently concluded a set of experiments at Central Amistad, my 
first opportunity to revisit Cuba since 1916, I was struck with the very 
fundamental work being done by Gilchrist & Company at that mill ; and I 
believe that, irrespective of any further advance they may make, they have 
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contributed to a solution of the clarification problem. I was able to establish 
a cycle of operations that will enable engineers to modify the standard 
** FEinc” filter so to continuously filter their settled cachaza ’without dilution, 
to wash out the sugar with very minimum amoimt of water, and deliver 
the cak.e with less than 50 per cent, moisture. 1 was able also to develop a 
filtering cycle of operations that will allow us to offer a continuous filtration 
of the decanted clear juice so as always to send a brilliant filtrate to the 
evaporators. 

These results remind me of the work done in sugar refineries in 1913 and 
1914. The introduction of self-discharge filters at that time established the 
axiom : 86 per cent, of any filter problem is to make the material filtrable, 
16 per cent, of the problem is a choice of the mechanical filter. I have no 
hesitation in bringing to the attention of every raw sugar man the real con- 
tribution Gilchrist & Company have made in their work at Central Amistad. 
The cost of treatment is not increased ; it probably calls for less lime than 
liming, and it is rational to expect that the yield is very substantially increased. 
Certainly the difference in the quality of the sugar made this year, in spite of 
handling cane badly affected by the October hurricane, as compared to that 
made last year, is a mute testimonial of the value of uniform and controlled 
treatment of the raw juices. 


Publications Received. 

Methods of Analysis and Data used in the American Beet Sugar Company*s Factories. 

F. R. Bachler. (American Beet Sugar Company, Oxnard, Cal., U.S.A.). 1925. 

This book may well be recommended to beet factory chemists. It consists of 
a collection of methods drawn from various sources, some of which have been modi- 
fied for the particular needs of the Company for which it has been compiled and all 
of which are very clearly described and accurately stated. It contains directions 
on the verification, adjustment and care of the polariscope, for making the direct 
and inversion polarization, and for the determination of invert sugar, density, dry 
substance, purity, alkalinity and acidity and ash. Special methods are described 
for the analysis of coke, coal, limestone, soda, ash, sulphur, kieselguhr, and other 
products used in the beet factory ; and instructions are given for compiling the daily 
operating report, and the monthly extraction statement, and finally there are a 
number of useful tables. In general the methods used are standard ones (the Le 
Docte process is used for the determination of sugar in the beet) and the book 
(which is in loose leaf form) has been written with evident care. One is impressed 
with its prcMJtical vedue for the use of the beet factory chemist. , 

Per Gegenw&rtige Stand der Anwendung von Aktivkohlen in der Zuckerindustrle. 

Dr. Oskar Wohryzek. Tagesfragen aus der Zuckerindustrie, Heft Nr. 6. 
(Albert Rathke, Magdeburg, Germcmy). 1927. Rm. 4. 

Dr. WoHRYZBK has written this booklet as a guide for the use of the Continental 
technologist looking into the claims of decolorizing ccubons as meems for the refining 
of sugars. It contains a deal of information on the subject in a small space, and 
may well be recommended to those desiring to study the claims made for the various 
preparations at present on the market on the Continent, as “ Carboraflfin,” 
“ Antioromos,” “ Radit,** “ Polycarbon,” the various grades of “ Norit,” etc., etc. 

Yield Tests of Disease-Resistant Sugar Canes in Louisiana. R. D. Rands and Sidney 
F. Sherwood, U. S. Department of Agriculture, Department Circular 
No. 418. (Superintendent of Documents, Washington). Price : 6 cents. 

Contents : Introduction. The varietal testing project. Experimental methods 
(plot technique ; methods of scunpling, cmalysis, and calculation) ; varieties tested in 
1926. Summary. Literature cited. 
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Die Trockentechnik. (Technology of Dr^ng). M.HiiBob. (Julius Springer, Berlin). 
1927. Price : Rm. 31.80. 

This is a theoretical and practical work on drying. In the first section the 
author discusses the general physical principles of artificial drying, the heat balance 
of evaporation and of dryings the efficiency of (hying, the graphic presentation of the 
condition of dcunp gaaes and materials, interchange between damp gases and materials 
data for the design of processes, the design of air-drying processes, the design of 
drying processes by heat transfer through heated surfaces, and the calculation of the 
methods, describing the machinery and plcmt used, and giving data on the applica- 
tion of these methods to particular examples of drying. This is a very useful small 
work, which may be read by those interested in the subject to supplement the in- 
formation given in Hausbrand's well-known book. 

Die Maschlnentechnik in Zuckerfabriken und Raffinerien. Karl Schiebl. I. Teil. 
(Schallehn & Wollbriick, Magdebtirg, Germany). 1927. Price : Rm. 12. 

Books written specially for the engineer of the sugar factory are few and far 
between, so the beet industry, or rather the section of it reading German, will 
doubtless welcome a book that treats in its first part of the handling of roots 
(loading, conveying and unloading appcu'atus), coal, ash and clinker, slices, limestone, 
carbonation scum, and of sugar. This part of the volume is very well done on the 
whole, the author having apparently had experience in this field which has enabled 
him to collect useful data. There is later a shorter section on weighing machines, 
and one dealmg mainly with pumps, the book being concluded with a few pages 
giving piping calculations. 

Les Sucres et Leurs Derives. Marc Cramer. Encyelop^die Scientifique Biblioth^ue 
de Chimie. (Gaston Doin & Cie., 8, Place de TOddon, Paris). 1927. 
Price : 28 fr. 

In a preface to this book written by Mr. A. Pictet, it is pointed out that during 
recent years the chemistry of the sugars has been transformed, and has been compli- 
cated rather tham simplified, and a good deal of contradictory data has been published. 
Recognizing this, the author has written a work intended to be read rather than merely 
consulted. That is to say, he presents not a reference book but a volume to be 
perused by the student for the purpose of indicating, not only the present state of 
our knowledge of the subject, but also the importance of numerous obscure points, 
and, for the purpose moreover of showing the direction in which it would seem future 
work will tend. The author writes on his subject clearly, and the work is certainly 
one which may be read generally by the student with advantage. 


The British Sugar Beet Society. 

Appointment of Mr. W. T. Chadwin as Secretary. 

At a meeting held at the offices of the *British Sugar Beet Society on 
Thursday, 8th September, Mr. W. T. Chadwin was appointed Secretary, in 
succession to Mr. Alfred Wood, who, it may be remembered, resigned his 
secretaryship a short while ago in consequence of the pressure of other 
business. The offices are now removed to 28, Westminster Palace Gardens, 
Artillery Row, London, S.W.l, and all communications respecting this Society 
should be sent to Mr. Chadwin at that address. 

It may be reccdlod that Mr. Chadwin was Secretary and Technical 
Adviser of the British Sugar Beet Council formed in 1909-10 to take over and 
extend the work of the Sugar Beet Committee of the Central Chamber of 
Agriculture set up in 1898. He was, therefore, intimately associated with the 
beet sugar movement in its earlier stages. 

496 




Brevities. 


We leam that the “ Suchar ” Refinery attached to Tllovo Sugar Estates, Natah 
is now operating satisfactorily. The granulated sugar produced is stated to be of 
the highest quality and to be unsurpassed in the Union. 

The 1924 Census of production of the United Kingdom gives the selling value 
of sugar making and refining machinery (other than centrifugal machinery) turned 
out during 1924 as £817,000. 

The great and increasing importance of the developments in their spectrometers 
and allied apparatus has decided Adam Hilger Ltd., London, to discontinue the 
manufacture of saccharimeters and dipping refractometers, which they took up in 
1919, in order to devote the whole of their resources to the specialities which they have 
themselves originated. 

The sugar beet nematode is stated by GEBAiiD Thobnb' to be established in 
priujtically every important beet growing section of the western half of the United 
States. If effective measures of control are neglected, the pest, he says, will doubtless 
soon become serious. In order to identify and locate infected fields, a survey is 
being made. Crop rotation is tlie outstanding method of controlling this plant 
disease, which causes “ beet weariness.” 

Comparing 1925-26 productions of sugar with those for 1913-14,2 the following 
are percentage increases or decreases : World, -|-35 ; Europe, — 7-8 ; Cuba, -\~90 ; 
Java, -f 80 ; India, +28 ; U.S.A., +30 ; Japan and Formosa, +164 ; Brazil, +317 ; 
Peru, +38; Santo Domingo, -f254; and other countries, +78 per cent. The 
world increase was 6,641,330 tons ; that of Cuba, 2,300,000 ; and of Java, 1,000,000. 

Prof. Dr. Alex. Herzeeld, retired Director of the Institut fi+ Zuckerindustrie, 
in Berlin, in an article*’ sketches the formation and development of the International 
Commission for Uniform Methods of Sugar Analysis until the discontinuation of its 
sessions as the result of the war, and concludes with the following remarks : “ The 
natural way of reviving its pre-war activities would be again to call together the 
official, still existing Commission, to allocate new powers, and to extend the pro- 
gramme of work.” 

Mr. W. E. Desplace, of Natal, has invented a cane planter, which is claimed 
to be simple, cheap and strong. It is an attachment to a ridging plough, against 
the handles of which is placed an oblong iron box, in which the cane sets, cut into 
2 ft. lengths, are carried. A seat is provided in front of this box for a native, 
who picks up the pieces of cone and drops them into a vertical pipe through which 
they gravitate into the furrow, forming a continuous line of cane sets. The plough, 
which precedes the planter attachment, has already made a furrow into which the 
pieces of cane fall in close succession. The sets can be left exposed for fertilizing, 
or if desired covered immediately by an attachment in the form of a small broeid ' 
wheel, adjustable cm to distance, placed about 5 ft. from the share. The planting 
machine is adjustable in the front to regulate the depth of the share. 

According to L. C. Miller in Sugar News, a good deal of oil is wasted in loco- 
motive practice. No steam locomotive on a Phihppine central requires more than 
a pint of cylinder oil per 100 miles or per 8-hour dav of shunting service ; and 
1* pints of good engine oil per pint of cylinder oil is good practice. The followmg 
Schedule of Drops is offered as a useful guide for the adjustment of locomotive 
lubricators for the pint per 8 hours : Size of Drops, J in. gives Drops per Pint 28,240 ; 

in. 8369 drops ; J in. 5530 drops ; in. 1087 drops. First find out the size 
of the drop in each particular lubricator, then divide the number of drops per pint 
corresponding to the size of the drop by 480 (minutes in 8 hours). The resiUt is the 
correct number of drops per minute. These rules apply, however, only to high 
grade steam cylinder oils. 

> Through the Leaves, 1927, 15, No. 7, 286. 

* FacU about Sugar, 1927, 22, No. 16, 875. 

» Vereins-Zeitschnn, 1927 227-228. 
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In the article by J. A. Amblbb entitled ** Amino Acids and Related Com- 
pounds in Sugar Products/* the following two errata which appear on page 385 
of the July issue are to be noted : In the tabulation in the middle of the page, 
under N found, mg., 1*009 should be 0*009 ; end in the Icust figure of this page, 0*01 
should read 0-02. 


At the E 3 msham Experimental Station of the Institute of Agricultural Engineer- 
ing, University of Oxford, a plant is being erected for the treatment of 20,000 to 
26,000 tons of fresh beets per annum according to tho process invented by Dr. 
B. J. Owen and his colleagues.' This new factory is under the control of the Sugar 
Beet and Crop Dryers, Ltd. 


Mr. H. C. Munson, Superintendent of Peterborough beet factory, lecturing 
recently to farmers, made the following statements : Careful experiments had indi- 
cated that healthy beets stored in the factory bins lost about 2 lbs. of sugar per 
long ton of beets per 24 hours, whereas healthy beets stored in piles imder proper 
conditions lost only about eight-tenths of a pound of sugar per long ton beets per 24 
hours. Beets that were very dirty or rotten, or both, lost sugar much faster during 
storage than those that were in good condition when stored. Most of the districts 
around Peterborough should raise 16 to 18 tons to the acre. High land beet probably 
contained a slightly greater sugar content, and better purity than the fen beet, but 
there was not a great deal in it. His factory dealt with 65,000 tons of beets in the 
last campaign. 

The new basis of payment for cane in South Africa which as already recorded* 
is in terms of sucrose content, has been in force a few months ; but it is apparently 
giving rise to considerable dissatisfaction amongst some of the farmers because it has 
led to the rejection of a good deal of cane owing to the declared sucrose content 
being lower than that demanded by the scale of payment." It is predicted by some 
that this system of payment on the sucrose basis must fail, though the majority 
agree that judgment should be reserved until the end of the season when the complete 
average figures will be available in order to make comparison with previous returns 
under the old system. 

Several members of the House of Commons having stated that tho prosperity 
of the British refining industry was being jeopardized by the importation under the 
preferential duty of sugar refined in the Empire, Lieut. -Col. Ivan Davson^ quoted 
6436 tons as being tho figure for imported Empire -refined sugar. Mr. Walter 
Forrest, M.P.,^ replied that Mauritius imports from 200,000 to 260,000 tons, all 
of which is over 98° polarization. Col. Davson® rejomed to the effect that most of 
tliis Mauritius sugar goes to the British refiner, only 80,000 tons being perliaps a 
fair estimate of what actually goes into direct consumption. Even with this added, 
the amoimtof direr tly consum^ sugar imported under the tariff preference represents 
only about 12 per cent, of that imported from foreign sources, and is only about 5 per 
cent, of the sugar consumed in the U.K. 


Amongst new companies recently registered in the U.K. are the following : 
Boncar, Ltd. (221,416). — Private. To a.cquire patents relating to manufacture 
of carbon or any allied substance, etc. Nominal capital, £260 in Is. shares. A. H. 
Bonnard, Tho Ivanhoe Hotel, Bloomsbury Street, London, W.C.l (director). 
Hulett’s South African Refineries, Ltd., London* House, 36, Crutched Friars, E.C. 3. 
(Registered in South Africa). To acquire from Sir J. L. Hulett & Sons, Ltd., their 
refinery at South Coast Junction, and to carry on the business of sugar refiners, etc. 
Nommal capital, £260,000 in £1 shares. British Sugar Developments, Ltd. (222,376). 
Private. Sugar refiners and manufacturers, etc. Nominal capital, £6,000 in £1 
shares. Bedfordshire Sugar Co., Ltd. (222,347). — Public. Nominal capital, £2000. 
Sugar Industry Auxiliaries, LM., Mansion House Chambers, E.C. 3 (222,999). 
— Private. Sugar refiners and manufacturers, manufacturing and general chemists, 
etc. Nominal capital, £6000 in £1 shares. International Beet Sugar Corporation, 
Ltd., 66, Victoria Street, Westminster, S.W. 1 (223,233). — Public. To erect or 
acquire beet sugar factories or plants, works, or buildings connected with the beet 
sugar industry, etc. Nominal capital, £37,600 in 30,000 preference and 6000 ordinary 

shitres of £1 and 60,000 deferred shores of Is. 

1 1927, 146-160. 

* IS J., 1926, 688 » S.A. Sugar J., 1927, 11, No. 6. 868. 

< Th$ Times, July 18th. ^ Ibid., July 22nd. « Ibid., July 26th. 
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The Misleading “ Undktbbmined Loss ’* Fioubb : Manipulating the Suobose 
Balance. Hayward G. HilL Facts about Sugar , 1927, 22, No. 8, 182-183. 

It has been found in certcdn quarters that by judicious deduction of some of the 
sucrose credited as coming into the house, the undetermined loss can be reduced to 
an insignificant figure. To-day it is a frequent thing in a certain country to see undeter- 
mined losses reported as low as 0‘016 per cent, of the cane. If the €unount of sucrose 
by direct polarization deducted to bring down the undetermined loss from say 0*200 
to 0*015 per cent, were the only discrepancy in many reports, little damage would be 
done. As a matter of fact, an undetermined loss of 0*200 is not excessively high, 
nor does it necessarily indicate a considerable loss of sugar. But by the same method 
of adjusting figures the molasses loss can also be reduced, and this has been done in 
many factories, so that an actual loss of sugar involving many thousands of dollars 
over the season is hidden. This manipulation of figures is the most demoraludng 
influence that could possibly enter into chemical control, as the writer has pointed 
out in two previous articles,® leading in fckct to a state of afiairs in which the chemical 
control report is really manufactured on the calculating machine, and used as a kind of 
barrage to hide the poor work actually being done. 

Following this the author demonstrates the position in the following way : 
Basing the chemical control on sucrose by direct polarization, the sucrose credited as 
coming into the house in the juice will differ by only a small amount from the true 
sucrose (as determined by the Clebget or double polarization method). But 
“ even though lovulose be absent or present in very small quantity in the juice, it 
always appears in large proportion in defecation-process molasses.”* Such molasses 
consequently will often have a low direct polarization, and a very high sucrose number, 
the result being that the sucrose credited to the final molasses will be much less 
than that actually present in that product. This results in an amount of sucrose 
not being determined in the analyses, and the deficiency thus caused must go into 
the undetermined loss figure. Besults from a factory, where a high degree of efficiency 
is shown, are now given, both on the customary apparent (direct polarization) and 
on the true sucrose (Clerget polarization) bases : — 

Dibect Polabization. — Table I. 


Per Cent. Per Cent, 
on Total 

Tons. Cane. Jwce. 

Sugar 6,426*635 .. 11*607 .. 90*224 

Molasses 531*529 . . 0*960 . . 7*462 

Press cake 13-969 .. 0*026 .. 0*196 

Undetermined 150*833 .. 0*273 .. 2*118 

Total juice 7,122*866 . . 12*866 . . 100*000 


Clebget Polabization. — ^Table II. 


Per Cent. Per Cent, 
on Total 

Tons. Cane. Juice. 

Sugar 6,443*868 .. 11,638 .. 89*735 

Molasses 709*204 .. 1*281 .. 9*876 

Press cake 14*083 .. 0*026 .. 0*196 

Undetermined 13*809 . . 0*026 . . 0*193 

Total juice 7,180*964 . . 12*970 . . 100*000 


It is seen that on an appeuent sucrose basis (Table I) the “ undetermined ” 
amounts to 0*273, whereas on true sucrose (Table II) it amounts to only 0*026, or a 
difference of 0*248 per cent, on cane. This difference is not an undetermined loss 
in the sense of an actual loss of material, but is an apparent loss only, and is entirely 
due to the fact that it is not possible to account for the sucrose properly in the 

« jii Review is copyright, and no part of it may be reproduced without permission.*— 

Editor, 1.8.1. 

» 1,8 J,, 1926, 882 ; 1927, 445. 

Spencbr’s “ Handbook for Cane Sugar Man^acturers,** page 136. 

499 



S>PTEMBB&] 


Tlie International Svfar Journal* 


[1W7. 


difEerent products of a cane sugar factory when the report B3n9tem is bcuBed on sucrose 
by direct polarization. Were the control bftsed on true sucrose determinations, 
the theoretical undetermined loss, assuming no unknown losses of sucrose, mechanical 
or chemical, would be zero. In practice, on the true sucrose control, the difierenoe 
between zero and the undetermined loss as shown would then represent actually the 
the unknown losses which had taken place. Such is not the case where the system of 
control is based on apparent sucrose determinations, for, assuming in this instance 
also, that there has been no undetermined loss of sucrose, mechanical or 
chemical, unaccounted for by the anal3n3e8 of the products, the theroretical loss 
would not be zero, but an appreciable figure, which in this c€tse is 0*248 per cent, on 
cane. Whereas in the former case we may look upon the imdetermined losses which 
have actually taken place as being the difference between the reported undetermined 
figure and zero, in the case of the direct polarization control we must, in order to 
find the actual loss of sucrose which has taken place, chemical and mechanical, note 
the difference not between zero and the reported loss, but between the figure represen- 
ting the difference due to the method of control, and the total reported figure, which 
in this case is the difference between 0*248 and 0*273. This fact may be further 
brought out by deducting enough sucrose in “ Total Juice,” Table II, to make the 
undetermined zero, and deducting the equivalent amoimt of sucrose by direct 


polarization in “ Total Juice, 

” Table I, and recalculating the balances, as shown in 

Tables III and IV following 

— 



Direct Polarization.— 

-Table III. 




Per Cent. 

Per Cent. 



on 

Total 


Tons. 

Cane. 

Juice. 

Sugar 

6,426*535 

. . 11*607 . . 

90*398 

Molasses 

531*529 

0*960 . . 

7*477 

Press cake 

13*969 

0*025 . . 

0*196 

Undetermined 

137-133 

0*248 . . 

1*929 

Total juice 

7,109*166 

. . 12*840 . 

100*000 

Clbrget Polarization.- 

—Table IV. 




Per Cent. 

Per Cent. 



on 

Total 


Tons. 

Cane. 

Juice. 

Sugar 

6,443*868 

.. 11*638 .. 

89*908 

Molasses 

709*204 

1*281 . . 

9*895 

Press c€dce 

14*083 

0*026 . . 

0*197 

Undetermined 

0*000 

0*000 . . 

0*000 

Total juice 

7,167*155 

. . 12*945 , . 

100*000 

We now see that where 

a zero imdetermined loss is shown in Table IV, the 

equivalent loss in Table III is not zero, but 0*248, although we are 

assuming in both 

cases that actually no material has been lost cmd unaccoimted for. 

It is clearly to be 

seen that the undetermined loss of 0*248 in Table III is in no sense an actual loss of 
sucrose, but is an apparent loss only, due to a faulty system of control. With true 


Table V. 




Tons 

Tons 

S.A. 


Sucrose 

Sucrose 

Per Cent. 


Apparent. 

Clerget. 

S.C. 

Sugar 

6,4261(85 . . 

6,443*868 . . 

99*73 

Molasses 

631-629 . . 

709*204 . . 

74*95 

Press cake 

13*969 . . 

14*083 . . 

99*19 

Total juice 

. 7,122*866 

7,180*964 . . 

99*19 

sucrose at 100 per cent. Table V shows the percentage of sucrose 

by direct polari- 

zation as compared with its corresponding amount of true sucrose, the apparent 

sucrose and true sucrose in press cake being assumed to be in the 

same proportion 


as it is in the juice. 
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This custom of manipidating report figures is spreading, a point which is sub- 
stantiated by stating that out of 83 factories reporting to a central organization in a 
certain country, 54 per cent, showed imdetermined losses less than 0*050 per cent., 
and 84 per cent, showed less than 0*100 per cent. With little difficulty the use of 
enzymes for the determination of the true sucrose figure can be applied to factory 
control, and the results thus based on the true sucrose numbers. 

An Economical Method or Refining Beet Raw Sugab for the Production op 
A Good White Grade. Fr. Wilh. Meyer. Die deutseke Zyjckerindvstrie, 
1927, No. 19, 497-511. 

Last year the author (who is factory manager at Wismar, in Meckl., Germany) 
carried out a number of experiments on the decolorizing of beet relnelts, using, 
e.g., chlorine, hydrogen peroxide,, ozone, colloidal earths, lime and sulphurous acid, 
etc., finding all to give too costly a result. He, however, concluded that a sufficient 
decolorizing effect at an economic cost was obtainable by treating the remelt, 
firstly with lime and carbon dioxide, that is, by carbonating, and secondly by filtering 
through a layer of wood charcoal and “ Carboraffin.” Freshly preeij^itated calcium 
carbonate was foimd to exert quite a different effect on such remelt syrups than on 
raw beet juice, this unexpected restilt being ascribed to the higher purity and to the 
extremely fine granular condition of the precipitated CaCOj, Starting with a liquor 
of 98® purity with a colour equivalent to 6° Stammer, and using only 1 per cent, of 
lime (calculated on the sugar), 50 per cent, of the colour could bo removed by this 
treatment. But no improvement of the surface tension occurred, a condition that 
could only be brought about by the appheation of some decolorizing carbon or other, 
and all the known marks on the German market were tried, the two selected as the 
most suitable being “ Carboraffin ” and “ Norit.” Using 1 per cent, of lime and 0*2 
per cent, of carbon the same decrease of colour and surface tension were obtained as 
with 0*6 per cent, of carbon alone, so that (the regeneration of the carbon not bemg 
considered) the use of the preliminary carbonation treatment represents a saving in 
cost. Experiments are cited showing that the two treatments, lime and CO 2 on the 
one hand, and carbon on the other, remove different colouring substances from the 
remelt. Those colouring substances removed by the hme can also be removed 
by thorough affining or washing in the centrifugals, but increasing the amoxmt of 
lime above 1 say to 2 per cent, only increases the decolorization from 50 to 53 per 
cent. Carbon must therefore be used to give the necessary decolorization. A liquor 
of 99° purity, 60° Brix, and 2*5° Stammer, was rendered w'ater- white with 0*6 to 1*0 
per cent, of “ Norit ” ; but in the case of remelts already carbonated having a 
higher colour than 4° Stammer, more than 1 per cent, of Norit would be required, 
and this relatively high addition would not be economical. Preferably, conditions 
should be adjusted to obtain a raw sugax remelt of 98° purity, 66-60° Brix, and 4-5° 
Stammer ; then carbonation reduces the colour to hedf, and the carbon eliminates the 
rest. Plant required is as follows : a ccurbonating apparatus ; three Dehne chamber 
filter-presses, each having 41 chambers of 0*6 sq. m. surface ; three “ Carboraffin ” 
bag filters* each having 46 sq. m. filtering area ; a centrifugal pump with motor and 
the necessary connexion. Then the procedure can thus be outlined : Middle and 
after-product sugars are afiined to 98° purity, when the purity of the thick -juice or 
syrup is 93*6 to 94° ; but raw beet sugars (e.g., those bought in from other factories) 
80 long €is they have a polarization of 96-97° do not require to be washed. The 
affined sugar or the raw sug£tr is melted to 65° Brix with thin-juice or with water, 
using a temperature of about 60°C. After passing through a rotating separator, 
the re-melt is limed until its alkalinity re€Lches 0*4 to 0*6 per cent. CaO at 60-70°C., 
the amount of the reagent added depending on the colour. Carbonation is carried out 
in two stages, the alkalinity in the i^t being reduced to 0*1 and in the second to 0*01 
per cent. CaO, Filtration through the presses proceeds smoothly even at 60° Brix, 
though it is better at 65° Brix, at which degree work is rapid with the formation of 
very good cakes, but in the case of the very fine CaCOj it is necessary first to pump 
powdered wood charcoal into the presses in order to ensure a brilliant filtrate. With- 


' “ Eathol '* system, made by Pairz Sohbiblir, of Elbeifeld, Germany. 
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out being further heated, this filtrate is filtered through the carbon filters, which have 
previously been coated with ordinary wood charcoal and *^Carboraffln,’* using 90 kg. 
of the former and 80 of the latter for a filter of 46 sq. m. surface. Now a liquor ready 
for concentration is obtained, and it is evaporated in the last body of the evaporator 
to 72-75^ Brix, after which it goes to the pans, where it is grained on powdered stigar 
(using 12 gnns. to every 16 tons of massecuite). Coming to cost filgures, the following 
are given, emd these are confirmed by Drs. Bbbkdel and Todt of the Institut ffir 
Zuckerindustrie, Berlin : — ^In the 1926-27 campaign 333,888 ztr. (about 16,700 tons) 
of white sugar, the most part of it for export, were made, this realizing the same 
price as Czecho fine granulated, and the materials used in its production were as 


follows : — 

69-4 ztr. “ Carboraffin ” at 77-50 Mk 4603-60 Mk. 

2-0 ztr. “ Norit ** at 42-60 Mk 86-00 Mk. 

68-9 ztr. powdered wood charcoal at 6*36 Mk. . . 368-60 Mk. 

1468-0 ztr. Lime at 1-60 Mk 2187-00 Mk. 

A total of 7244-10 Mk. 


which per zentner (60 kilos., or 1 cwt.) of white sugar works out at only 2-19 pfennigs 
or only about 0*4 mark per ton of sugar made (which appears an extremely low 
figure). But even if the cost of the treatment were double that given, it would be 
relatively insignificant compared with the extra price obtained for the improved 
sugar on the English market, namely one shilling per cwt., as compared with the 
qucdity made in the previous year in the ordinary way. 


DlFSlCULTISS ATTACHED TO THE REFINING OF SUOAB BY THE OVERSEAS PRODUCER. 

Falrrle & Co., Ltd., Liverpool. In a Circular issued to the Trade. 

Messrs. Fairrie & Co., Ltd., Liverpool, issue a circular entitled '' Sugar : the 
Inter-Relationship of the British Refiner and the Colonial Producer,^* in w'hich it is 
submitted that “ the home refiner is a necessity to the colonial sugar-producer.” 
In proof of this there is brought forward a summary of the difficulties attached to 
the refining of sugar in the producing country. It is pointed out that the Hawaiian 
planters decided that the proper course to adopt was to have a refinery (at Crockett, 
necu* San Francisco, Cal., the largest in the world) that is in the consuming rather than 
the producing country ; that the American S. R. Co. own two of the largest mills in 
Cubei, and have recently built a refinery at Baltimore rather them refine at their mills; 
further that there are large refining companies in Austredia and South Africa control- 
ling numerous mills cmd preferring to bring their raw sugars to their refineries rather 
than refine at their mills. Messrs. Fairrie in their statement (which of course is an 
ex parte one) deal with the reasons that have infiuenced such decisions : (1) The 
difficulty of obtaining a plentiful and constant supply of pure fresh water for melting 
sugar or washing char in cane growing countries is obvious. (2) The bagasse would 
be insufficient fuel for char revivification and for the extra evaporations in refining. 

(3) A refinery must have easy access to the services of a number of firms specializing 
in the various sections of the engineering trade. Replacement of defective or worn- 
out plant must take place as soon as the trouble is ob^rved. Stoppages due to some 
mechanical defect that cannot be foreseen are fatal unless the appropriate supplies 
and special manufacturing facilities are immediately and economically available. 

(4) Highly skilled workmen who are specialists in their business are required in a 
refinery. It would be difficult for them to be found easily in the cane growing 
countries, where neither constant employment nor attractive conditions could be 
offered to the whole of a refinery personnel. (6) Continuity of operation is essential. 
The importance of low costs is probably greater in sugar refining than in any other 
industry, owing to the minute margins with which refiners must work, with the result 
that their profits are dependent upon their weight-output reaching millions of pounds 
per day. The production of white sugar by a raw sugar factory necessitates either 
having a refinery which would handle all the raw sugar in six months, and lie idle 
for the remainder of the year, or the holding of stocks of raw sugar at the factory 
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aufiioient to keep the refinery operating for the whole year. A refinery situated in 
the consuming ooimtry obtains its supplies of raw material from different countries* 
the periods of whose grinding seasons vary, and is therefore able to ensure a contin- 
uous supply of raw sugar. 

In plantation refining the following difficultieB are unavoidable : (a) The 
refiner, perhaps more than any other industrialist, must be in direct touch with the 
individual requirements of the buyers of his products ; to give prompt consideration 
to any complaint ; to assist, if necessary, in solving the technical dif&culties of his 
customers. Above all the service regeirding the transport and despatch of supplies 
must be perfect. If the refinery were situated in a distant country, a number of the 
services that the home refiner gives would not be available. (6) The atmospheric 
conditions in tropical climates cause rapid deterioration of sugar, (c) In transit 
from the factory, the bags are liable to be damaged and, in any case, a ship's hold, 
with its deep storage and high piling, is not an ideal warehouse for refined sugar. 
The possibility of water dcunage by rain or sea is an evil that often develops into an 
actuality — a point that the insurance companies will confiirm. (d) To bring home 
the point of higher freight charges on refined than on raw sugar, the Atlantic trade 
may be cited. A reasonable figure for Cuban/U.K. freight would be say ITs. fid. 
per ton. The corresponding figure for shipment from any of the U.S. Atlantic ports 
to the various U.K. ports would be 25 cents per 100 lbs., say 238. per ton. (e) No 
one would wish to warehouse large quantities of white sugar, specially of the finer 
greules. Yet it is obviously desirable that large stocks of an essential commodity such 
as sugar would have to be carried. From the commercial point of view, the British 
refiner is of great value to the producer, for it is he who pays for the commodity 
immediately it reaches this country, and is thereafter responsible for the sorting, 
financing and marketing of it.** 

Ebror caused by Invert Sugar in the Deterbiination of Sucrose in 
THE Beet by the Hot Digestion Method. VI. Stanek and J . Vondrak. Zeitach . 
Zuckcrind CzechoaloxK , 1927, 51, No. 23, 220*224. Owing to the action of the basic 
lead acetate, the invert sugar which may be present suffers a loss of its levo-rotatory 
power, and may even become dextro-rotatory, its cupric reducing power, however, 
being only slightly diminished. If the invert sugar present is considerable, then 
it is not exact (as is sometimes done) to correct the polarization by mcreasing it 
by one-third of the eunount of invert sugar present. It is then necessary to deter- 
mine the exact amoimt of sucrose present by double polarization, or else to deter- 
mine the cheuige in polarization of the invert sugar caused by the action of sodium 
hydroxide at the temperature of digestion. — Technical Experiments in 1925-2fi 
with Different Activated Carbons (Carboraffin, Polycarbon, Supranorit 2, 
Supranorit 3, Superior Norit, Standard Norit and Anticromos). A. Lins- 
bauer and Jar. FUer. Zeiiach , Zuckcrind . Czechoalov ,, 1927, 33, 353*368, 369-379. 
Layer filtration was used in filter-presses and mechanical filters, 2 kg. of each carbon' 
were employed per sq. m. of filtering surface, the temperature 80 ®C. ; the rate 
of fiow was 1 hectol. per sq. m. per hour ; and the liquids treated were intermediate 
juice, thick- juice, and syrups. Using mechanical filters, it was possible to 
realize the following average decolorizations in 18-22 hours : Ceurboraftin, 40 ; 
Supranorit x 2, 39 ; Supranorit x 3, 44 ; Polycarbon, 39 ; and Superior Norit, 35 per 
cent. In the case of first syrups in scum presses in 19 hours, they were : Carboraffin, 
82 ; Standard Norit, 29 ; Anticromos, 32*5 ; Polycarbon, 29, per cent. ; and in that 
of the second syrup, Carboraffin, 14'7 ; Standcud Norit, 16*5 ; Anticromos, 8*3 ; 
and Polyoarbon, 4*6 per cent. A conclusive decision on the value of the veo'ious 
sorts of carbons examined could not be made. All carbons behaved well in the 
treatment of the syrups, though the prices of these, and their decolorizing power 
as tested in the laboratory, differed much from one another. Cheaper carbons 
should be used for the syrups, the amount should not be stinted, and revivification 
must be applied to make their use eoonoxnicsd. In all cases continuims supervision 
was neoewary and filter-presses cannot be recommended for layer filtration. — 
Ubbaxn*8 Aotxvatbd Carbon Process. Edouard Urbain. Ckimie et Induatrie, 
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1927, 17, No. 4, 536-540. Oellulosic materialB, sawduBt or peat mixed with phot* 
phorio acid solution into a homogeneous paste, ^ immediately react, resulting in the 
formation of a gel, a slight rise in temperature, the deposition of carbon, and the 
liberation in gaseous form of 3 to 4 per cent, of hydrogen, and, in smaller amoimt, 
water, methane, etc. If the carbon be calcined, considerable volumes of phos- 
phoretted hydrogen are liberated ; and the residue is active carbon which ccm be 
prepared for the market in different forms. — 100° Point or the Sacohabimeter. 
O. Spengler, C. Brendel and J. Schwirblianski. ZeUach, Ver. detU. Zuckerind,^ 1927, 
419-428. Bates and Jaokson,^ Kraisy and Tbaeqel,* and other writers^ have 
pointed out that the present specification for the establishment of the 100° point is 
in error, values of 99*895, 99*834, and even a little less, having been found. Jaeckbl® 
has suggested that the reason for this may be the adsorption of air by the finely 
divided sugar, a less amount of sugar being actually weighed than presumed. This 
theory has now been put to the test by dissolving very finely divided sugar in an 
fiask connected with a very sensitive capillary gauge for indicating very minute 
alternations of volume in the fiask, 17*35 grms. of sugar during solution in 18*5 
c.c. of water producing an increase of volume equal to 0*999 c.c., or 5*76 c.c. for 100 
grms. (taking into consideration the contraetion arising on solution), equivalent 
only to 7*0 mgrm., an amoimt incapable of affecting the result. It is therefore 
concluded that this explanation of the source of error will not suffice. — Com- 
parative Investigations on the Adsorption of Activated (Becodobizing) 
Carbons. O. Spengler and F. Landt. Zeitach. Per. deut. Zuckerind., 1927, 429-473. 
Two solutions were used, viz., 25 per cent, beet molasses, and a liquor made by 
dissolving an affined beet after-product sugar to 50° Brix (the pH in both oases 
being about 8*6), the procedure being to keep the liquid in contact with different 
weights of the various carbons during 35 mins., at 90° C., and to measure the colour 
by means of a Konig-Martens polarization spectro -photometer. Average “ times 
better than Standard-Norit ** arrived at for the molasses solution were as follows : 
Superior-Norit, 1*1; Epon^-special, 1*6; Supra-Norit X 2, 1*6; Carboraffin, 
2*7 ; Supra-Norit x 3, 3*2 ; Supra-Norit x 5, 4.6 In the affined sugar liquor, 
the carbons came out in the same order ; but, calculating the amount of carbon used 
on the non-sugar present in the solution, and comparing the molasses with the 
affined sug€u: series, it was found that in the latter purer solution, the decolorization 
was much behind that effected in the molasses solution, the reason for this being 
the r6le played by the sugar. Surface tension determinations produced such erratic 
results that it was impossible to utilize them. — Crystaujzation of Sugar 
FROM Strongly Supersaturated Solutions. K. Sandera. Zeitach. Ziickcrind. 
Czecho., 1927, 51, No. 36, 401-412. Mr. Stanek had noticed that very pure solutions 
of sugar fail to crystallize even after a long time after being allowed to evaporate 
quickly at a low temperature, this observation having originated from the spilling 
of sugar juice on the stone-plate of a fume-cupboard, where in winter it became 
rapidly cooled, and where in the current of air it became concentrated, but without 
its cr 3 ^tallization taking plcKse. Using specially designed apparatus. Dr. Sandera 
proved that crystallization in strongly supersaturated solution begins only when 
the temperature of the solution exceed a certain limit. A definite range of tem- 
perature exists, within which crystallization is capable of taking place, this range 
being controlled on the one hand by the temperature at which the solution ceases 
to be supersaturated, and on the other by the temperature corresponding to the 
viscosity at which crystallization cem begin. This range in practice is controlled, 
however, by the composition of the solution, i.e., its content of positive and negative 
mokusses-forming constituents which affect the solubility and therefore the saturation 
of the solution. It follows that sugar cannot crystallize from any solution whose 
saturation or supersaturation arises at temperatures at which the viscosity reaches 
a limit inhibiting crystallization. J. P O 

'' See XTrbain's Patents, I.SJ., 1926, 621, 678, and elsewhere. 

1917, 880. » 1922, 166 ; 1924, 601. 

♦ LSJ. 1921, 688, 646 ; 1926, 164. » L8J., 1928, 496. 
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tmiTED KmODOM. 

COUTTBOL OF C1.ABIFIOATION (B.O., IN THE CaBBONATION PbOCBSS).* DoTT CO., 

of 247, Park Ave., Now York, U.S.A. (assignees of E. R. Ramsey, and 
A* W. Bull). 270,767. May 9th, 1927 5 convention date. May 8th, 1926. 

In controlling the purification of sugar juicos, when employing for example milk- 
of-lime and carbon dioxide gas, the alkalinity of the treated juice is determined in 
relation to the electrical resistance of a portion of the juice in which dissolution and 
reaction are completed. The rate of feed of a treating agent in the purification 
process is controlled automatically or manually in accordance with the variations in 
electrical resistance liroducod, and the regulation is effected intermittently in order 
that the juice condition may become stabilized after each treatment. The feed of 
carbon dioxide gas to the limed juice is automatically controlled and preferably, the 
regulation is effected at the last carbonation tank. As shown. Fig. 1, milk-of-lime 
and beet juice are pumi)ed respectively from tanks 1, 7 to the top of the first carbona- 
tion tank 14 and from this tank by way of outlet 17 to the second carbonation tank 18, 
part of the juice being recirculated through pipe 23. The carbon dioxide gas is 
supplied through pipe 30 and valves 39, 40 to perforated branchings 37, 38 at the 
bottom of the carbonation tanks. The discharge pipe 42 passes through a heater 43 
and into the clarifier 44 which may be of the Dorr tray type, the sludge passing to a 
filter 87 which discharges into the clear juice tank 90. The resistance measuring 



device. Fig. 3, comprises a vessel 48 containing a portion of the treated juice passed 
from the discharge pipe 42 by way of pipe 46 and steam chamber 47. The vessel 48 
contains two pairs of electrics 56, 56^ connected respectively to a controlling 
galvanometer and a recording galvanometer y. Fig. 4, through Wheatstone bridge 
circuits 100, 100^ fed by transformers 96, 96^ from the mains 102, 103. The construc- 
tion of the recording and controlling galvanometers is similar, the record being 
made either by scale or graph. The controller portion of galvanometer x comprises 
a frame 150 rocked by a cam 162 on a motor shaft 106which also cairies contact cams 
15T, 157^ connected by brushes 179, 180 with lines 118, 122. Lever arms 168, 169 
pivoted to a fixed frame 168 axe provided with extensions 170, 171 between which 
the galvanometer needle is reciprocated by the rocking-frame 159. "A rocking-bar 

^ OoplM of tpooilloatlont of pstenti with their drewiiift oeu be obtained on applloation to the 
following — United Kingdom : Patent Office, Salet Branch, 95, Southampton Buildlngt, Ohanoery 
Lane, London, W.0.9 (price 1«. each). AbttracU of United Kingdom patents marked in onr Beview 
with a star (*) are reptoduoed from the lUuetrated Official Joumdt (Patente), with the permission of 
the OontroUer of H.M. Stationery Office, London. Sometimes only the drawing or drawings are 
so reproduoed. United States: Oommissioner of Patents, Washlni^n, D.O. {pnoo 10 cents each). 
JVoiim; LTmprimerie Rationale, 87, rue Vieille, du Temple, Paris Osmany .* Patentamt, Berlin, 
CNrmany. 
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172 is provided with pins 177, 178 enga^ged by the lever arms 168, 169 and also carries 
brushes 173, 174 connected in line 117. As the alkalinity of the juice varies, the 
galvanometer needle is caught and held for a longer or shorter period between the 
extension 170 of 171 and the rocking-frcunc 159. The lever arm 168 or 169 tilts 
and rocks the bar 172 engaging either brush 173 or 174 with the contact disc 157 or 
157^. Depending upon which contacts have been made, current is supplied through 
solenoids 121, 125 to operate switches 126 . . . 129 for closing the armature and field 
circuit 129 of a reversible motor 138 operating the carbon dioxide valve 40. In 
order to provide that the juice condition is stabilized after eeu^h treatment, the line 
circuit 117 to the controller is periodically interrupted by insulation cams 107, 
108 driven by a motor 110 and provided with contact segments 111, 112. 

Peoduotion, Application, and Rbvivifioation op Activated (Dbcolobizing) 
Cabbon. (A) Verein far Chemlsche und Metallurglsche Produktion, 
of Aussig-on-Elbe, Cssecho-Slovakia. 264,799. November 16th, 1926 ; 
convention date, January 22nd, 1926. (B) W. J. Smlt, of Oudenbosch, 

Holland. 264,864. January 20th, 1927 ; convention date, January 

23rd, 1926. (C) Verein far Chemische Industrie A.-G., of Frankfort* 
on-Main. Germany. 265,916 ; addition to 259,616. February 16th, 
1927. {D) Chemische Werke Carbon Ges., of Ratibor, Germany. 266,673. 
Noveml^r 29th, 1926. (JE) Chemische Werke Carbon Ges., of Ratibor, 
Germany. 266,674. November 29th, 1926. 

(A) Exhausted, pulverulent, decolorizing carbon is re-activated by agglomera- 
ting the wet material into pieces of suitablo shape without the use of a binder, 
igniting and finally washing with water, hydrochloric acid, etc. During the latter 
treatment the pcu^ticles again break up into a fine powder. (B) Adsorption charcoal 
which loses its adsorptive properties on drying, storing, etc., is rendered stable 
or restored by treatment with lyes, salts, gases or vapours, either separate or com- 
bined. Alkali or alkaline earth lyes or salts in the form of solids or solutions are 
used and the gases employed include chlorine, sulphur dioxide, oxygen, carbon 
dioxide, ordinary combustion gases and steam. The stabilizing agent, or the char- 
coal, or both, may be treated, and high temperatures, graduated up to 1090° C., 
are used. In an example, the charcoal is saturated with a dilute calcium chloride 
solution, excess of the solution being removed, and heated to 300-700° C. After 
grinding and drying the charcoal is recidy for use. (C7) Activation of carbon by 
means of oxygen diffused through the walls of the treatment chamber in accordance 
with the process of the parent specification^ is effected in spaces of narrow dimen- 
sions in order to increase the contact between the oxygen and the carbon. The 
chambers, which may be heated externally by means of furnace gases may be pro- 
vided with internal channels for the passage of oxygen, or gases containing oxygen. 
The diffusion gases may be preheated, emd the diffusion effect facilitated by the 
direct passage through the retort. (D) Active ccurbons in the form of blocks or 
granules having the properties set forth below may bs prepared, for example by the 
process of specification 266,674 (following). The compoimded carbon may have 
a hardness of 10-40 Shore or more emd when ih a 1 litre measiuing cylinder may 
withstond a pressure of 4 kgs. per cm.^ without fracture. A cylindrical grain having 
a diameter and depth of 4 mm. may, however, have a resistance to breaking of 200- 
800 kgs. or more per cm.* It may be revivified by means of steam, acids, lyes, 
oxidizing or reducing agents and by ignition. Factors that are of importance in 
the formation of the agglomerates include the degree of fineness of the raw material, 
the nature of the organic or inorganic binder, the presence of inorganic substances, 
the high pressure during moulding and the manner of drying, carbonization, cal- 
cining and activation. Silica gel is mentioned as an inorganic binder. (JBJ) Hard 
blocks or granules of active carbon are produced from finely divided carbon or 
carbonizable material by mixing it with an organic binding medium and moulding 
the mixture imder pressure, drying, carbonizing, calcining and finally activating. 
An inorganic substance, for example sodium or other hydrate, phosphoric or 
other aoid« or salts such as carbonates, bisulphates, zinc or other chlorides, or 
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sulphites may bo culdod to tho binUer to activate the product. Sulphite cellulose 
lye is a suitable binder as it already contains inorganic salts. The carbon which 
may have been previously activated may be impregnated with inoiganic substances 
before being mixed with the binder. Wood-tars arc also mentioned as suitable 
binders, the inorganic salts or their solutions being emulsified or otherwise im- 
pregnated therewith when necessary. Tho blocks, etc., are dried preferably in an 
oxidizing atmosphere, e.g., by means of hot air and a catalyst added, which will 
facilitate oxidation, such as a siccative. Carbonization is efiected with or without 
the introduction of a gas such as air or even steam, and the blocks, etc., are preferably 
maintained in motion. After carbonization, the carbon is calcined in the absence 
of air and is then activated by known processes, o.g., by means of steam in a rotary 
furnace. Finally, the carbon is washed with water, hydrochloric or other acid 
or with alkalies. It can be revivified by means of acids, alkalies, oxidizing or reducing 
agents or gases. 

pBODuenoN, Rbvivifioation, and Application of Activated (Decolorizing) 
Carbon. (A) Darco Sales Corporation, of New York (assignees of P. Mahler). 
269,469. Juno 18th, 1926 ; convention date, April 16th, 1926. (B) Soc. 

de Researches et d*Exploitations Petrolif^res, of Paris. 269,477. November 
23rd, 1926 ; convention date April 15th, 1926. (C) E. Urbain, of Paris. 

269,961. January 20th, 1926. 

(A) Decolorizing agents such as active carbon and other purifying agents for 
liquids are re-activated in a wet or pasty state under ordinary conditions of tempera- 
ture and pressure by means of a gas such as chlorine or sulphur dioxide, the passage 
of the gas through the spent material being preferably continued until bubbles 
appear on its surface and may be preceded by tlie usual washing treatment. (B) 
Apparatus is described for the treatment of carbonaceous materials with activating 
gases at high temperatures in vessels or chambers having slightly permeable walls, 
any known lustivating gas being used, together with steam, carbon dioxide, chlorine, 
oxygon, etc., and the speed of action varied by varying tho dilution of tho gas. 
{€) In order to produce an agglomerated active carbon which will have high activity 
with regard to a particular gas or group of ga8t‘S, the densit\ of the final product is 
controlled. This is effected by varying the pressure applied during the moulding 
or oxtnision of tho plastic mass formed from tho pulverized carbon by moans of a 
suitable binder in tho usual maimer, or by varying the proportion of water in tho mass, 
tho Bha|)ed masses being finally calcined and, if nocesstuy, washed. (Reference has 
boon directed by the Comptroller to Si^ecifications 218,242 and 247,241.) 

Method for the Prevention of the Corrosion of Containers for Alco- 
hol Mixtures. U.S. Industrial Alcohol Co. (assignees of W. T. Schreiber) 
269,135. December 1st, 1926 ; convention date, April 6th, 1926. To prevent 
corrosion of containers for alcohol, alcoholic solutions or mixtures such as denatured 
alcohol, carbon removers, motor fuels, primers for internal-combustion engines and 
anti freeze liquids, soap or soap-fonning materials such as the higher fatty acids 
which are soluble in the alcoholic liquid, are dissolved therein. Preferred soaps 
are the soluble alkali soaps formed from tho higher fatty acids such as palmitic, 
stearic or oleic acid, but any of the ordinary soaps or rosin soap may be used. 
Amount of soap may vary from traces up to an amount sufficient to form a saturated 
solution of the liquid. This invention is particularly useful for denatured alcohol 
containing water, wood alcohol, pyridine, hydro-carbons, .ether, acetone, esters, 
nitrobenzene or other impurities or denaturants. It is presumed that a protective 
layer of insoluble soap is formed with the metal of the container, — Preventing 
THE Caking of Iitno Sugar. A. Ackers, of Homobush, near Sydney, Australia. 
270,822. Febniary 16th, 1926. To prevent caking, icing sugar is cooled after 
milling and before jiacking to remove the heat generated in tho crushing mill. Air 
cooling may be employed, tho sugar being placed in chambers which may have means 
for circulating tho air. With largo outputs, the sugar may bo cooled during con- 
tinuous conveyance between the mill and tho pac*kiiig platform. After cooling, the 
sugar may be dressed or reconditioned by sieving etc. 

507 



Si^tbkbbb] 


the International Sugar Journal. 


[l»27. 


UNITED STATES. 

Rboovbbino Sugar Content in Cane Juices. Cuthbert G. Petree (assignor to 
Petree & Dorr Engineers, Inc., of New York). 1,625,680. April 10th, 1027. 

The invention consists in a novel method of separating the sediment or mud 
from the richer and more dilute juices obtained from the primary and secondary 
sections of the cane juice milling circuit ; and is characterized by the steps taken to 
reduce the richness of the sugar juices forming the juice vehicle admixed with the 
solids and semi^solids forming the mud or sediment passing to the filter-press, and 
by the relatively open and granuku* character of the filter-press cake produced in 
consequence of the special manner in which the mud is separated from the clarified 
sugar juices, and by the double treatment with chemicals and/or heat to wliich the 
more dilute juices are subjected in the process. In the drawing, A represents the 
primary rich juice collector underl 3 dng the primary section of a cane milling circuit, 
and a is a secondary collector receiving the more dilute juice produced by maceration 
with water or dilute juices expressed from the cane in the later stages of the milling 
circuit. The rich raw juice from the collector A passes to a treatment apparatus B 
which also receives through the conduit G the secondary juice after the latter has 
been preliminarily clarified, as hereinafter explained. The juice mixture thus passing 
to the apparatus B is subjected therein to a chemical action or to a heating action, or 



preferably in most cases to both actions, to c‘oagulate albuminoids and to give the 
proper acidity or alkalinity to the clarified juices separated from the sediment in the 
cleuifier D to which the juices pass through the inlet or feed chamber Z)^. The clari- 
fier D may be a Dorr decanter, or of other suitable type, and is provided with a clear 
juice outlet or collecting chamber D* from which -the clarified juice passes tlirough a 
conduit E to the concentration apparatus. The mud separated from the juice in the 
clarifier D is passed from the bottom of the latter through the conduit F to the 
treatment apparatus h which receives the raw secondary juice from the secondary 
juice collector a. In the apparatus h the mixture of raw secondary juice with the 
mud from the clarifier D is subjected to suitable chemical and/or heat treatment. 
The mixture of secondary juice and primary mud then passes to the feed or inlet 
chamber (P- of a clarifier d of suitable t 3 q)e, and ordinarily similar to the clarifier D, 
The clarifier d is provided with a clear juice chamber d* from wliich the clarified 
juices pass through the conduit C to the treatment apparatus B, The sediment 
separated from the juice in the clarifier d passes from the bottom of the latter through 
the conduit Q to the filter-press H which may be of any usual and suitable type, 
and H* conventionally representing the liquid outlet and wash water inlets, 
respectively, of the filter-press. The juices extracted from the mud in the filter-press 
H oem be utilized in any usual or suitable mam^er, and in particular, can be returned 
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to the milling circuit for use as maceration liquid with the ultimate recovery of their 
sucrose content from the juice passing into the secondary juice collector a, or can be 
added to the juice mixture treated in the apparatus 6. A number of important 
advcuitages are thus obtained, which may be summarized as follows : — ^The 
amount of sugar content in the mud passing to the press is reduced, and its 
extraction in the i>ress is faciUtatod. The double decantation tends to the produc- 
tion of a cake of a desirably open granular form. The whole of the clarified juice 
is ultimately delivered to the concentration plant from the primary clarifier Z>, 
and the chemical treatment of the juices in the apparatus B can therefore bo 
controlled to give the best clarifying effect, thus best fitting the juice to boiling-house 
requirements. The mud is finally collected under the conditions most favourable 
for the preparation of a cake initially low in sugar and of a granular and relatively 
stable nature. With the character of the mud thus produced, a relatively small 
amount of wash-water, and indeed in some cases no wash-water at all, need be 
supplied to the filter-press. 


Pboduction, Kevivification, and Application of Activated (Decolorizing) 
Carbons. (A) Edgar R. Sutcliffe, of Leigh, Lancs. 1,621), 237. May 17th, 
1927. (B) Heinz Thienemann (assignor to I. G. Farbenindustrie, of Frank- 
furt a. M., Germany). 1,638,070. August 9th, 1927. (C) Alfred Oberle, 

of Oak Park, 111., U.S.A. 1,632,846. June 2l8t, 1927. 

(A) A method of producing an activated coke consists in reducing coal to a 
substantially uniform condition of fineness, then compressing the coal into blocks 
without the addition of any binder and without the addition of any non -carbonaceous 
substance, to produce a stone -like block, then coking the block and then activating it, 
substantially as described. (B) In a carbonization process m which the carbonaceous 
material is continuously moved through the carbonizing furnace throughout the period 
of carbonization, the carbonaceous material of adhesive or pasty characteristics is 
prevented from adhering to the furnace walls by feeding such carbonaceous material 
to the furnace in the form of compressed, moulded charges. (C) A process for 
producing carbonaceous material, consisting in heating a carbon resulting fjrom 
the destructive conversion of hydrocarbons under temperature and iirossure con- 
ditions in the presence of moisture to drive off the volatile material, subsequently 
imposing a vac*uum action while maintaining the carbon in a liighly heated state 
and treating the resultant carbonaceous material with an acid to remove remaining 
impurities. 


Improvements on Beet Handling Apparatus. George W, Yanney ^assignor 
to The Alliance Machine Co., of Alliance, Ohio, U.S.A. ). 1,632,574. June 14th, 

1927. An apparatus of the class described, comprising a movable hopper, 
a plurality of discharging gates carried thereby, a counterweight for holding said 
gates in closed position when the hopper is empty, a manually controlled automati- 
cally released brake co-operating with said counterweight to hold the gates in closed 
position when the hopper is loaded, and flexible tension means intermediate said 
brake and said gates, substantially as described. Lime Kiln. Arthur E. Truesdell, 
(assignor to Doherty Research Co.). 1,627,215. May 3rd, 1927. A lime kiln 

in combination with the vortical kiln, of a furnace is arranged to bum fuel under 
oonditions to produce products of combustion at a tomixiraturo in excess of that 
required for the efficient burning of limestone and to deliver such products of com- 
bustion to the kiln, also meems to withdraw waste gases from the kiln €md introduce 
them into the furnace between the point whore the combustion takes place and 
where the products of combustion are delivered to the kiln. — Production of 
Cannery Syrup. Eugene S. Cochran (cissignor to John T. McCrosson, of Honolulu, 
T.H.). 1,606,827. November 16th, 1926. Raw juice is strained without liming 

or other treatment, forced through a closed heater at a tomjierature above boiling 
point, and at a pressure of 20-30 lbs. sq. in., conducted through a filter-press 
under substantially the s€une pressure, after which it is refined fuid decolorized,” 
re-filtered, and concentrated to the desired density. In the refining and decolorizing 
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process^ infusorial earth per cent.) and decolorizing carbon or bonecheu? (about 
1 per cent.) are used. — Revivification of Spent FiLTEBiNa Media (Kieselguhb 
Etc.). Stagey Hiller, of San Francisco, U.S.A. 1,598,967. September 7th, 1926. 
Broadly the process comprises initiating combiistion of the combustible and oarbona- 
ceous materials contained in the spent materials by the application of heat, and when 
the carbonaceous material is ignited, propagating combustion or bur^jing out thereof 
by causing and allowing a combustion supporting gas to intimately contctct with the 
ignited mass. The degree of removal of carbonaceous material from the pores of 
the filtering material is controlled and regulated by regulating the supply of combus- 
tion supporting fluid to the ignited mass. In this manner the porosity of the revivi- 
fied product is controlled and brought to a desired degree. — Dbstbuotive DistilIiA- 
TiON OF ViNAssEs (DisTiLLEBY Slops OB SPENT Wash). GastOD P. Gulgnard, 
deceased, late of Melun, France. 1,609,712. December 7th, 1926. A process for 
the destructive distillation of vinasses under vacuum and in the presence of moisture, 
comprising gradually and continuously introducing moisture, during the entire 
period of the destructive distillation, into the heart of the mass being distilled, emd 
continuously agitating the mass during distillation at a temperatire of about 
460 to 660®C. — ^A Colobimetbio Hydbogbn-ion Concentbation Appabattjs and 
Method. Eugene D. Stirlen, of Muscatine, Iowa, U.S.'A. 1,616,092. February 

1st, 1927. Oleum is made for the method of testing a translucent solution to deter- 
mine its hydrogen-ion concentration, which comprises utilizing a prism unit having 
two overlapping wedge-shaped prisms, each of which has a colour corresponding 
to known hydrogen-ion concentrations, placing a portion of the translucent solution 
adjacent to the prisms, dissolving another portion of the translucent solution in a 
chemical indicator of known concentration, placing the dissolved solution adjacent 
to the prisms, passing a beam of light through said translucent test solution and the 
prisms, passing a second beam of light through the dissolved solution, and moving 
the prism unit with respect to the solutions until an equal colour intensity in each 
beam is obtained. — ^Wobking Sugar Cane. Albert E. Kienzle, of Cairo, Egypt. 
1,633,895. June 28th, 1927. A process of treating sugar cane comprises reducing 
the cane to flour and dividing the flour into a plurality of grades with respect to sugar 
content by sifting. — Treating Liquids in Presence of Active Carbon. Cornells 
Lourens (assignor to the General Norit Co., of Amsterdam, Holland). 1,634,164. 
June 28th, 1927. In a process in which a gaseous agent is caused to act upon a 
liquid material, the step of subjecting the liquid material to the action of gas in the 
presence of active carbon. — ^Manufacture of Betaine Hydbochlobine. Donald 
K. Tressler (assignor to the Larrowe Construction Co., of Detroit, Mich., U.S.A.). 
1,634,221 ; 1,634,222. June 28th, 1927. In the first patent hydrochloric acid is 
added to the cool solution, thus precipitating betaine hydrochloric and inorganic 
chlorides and the remaining solution subsequently heated to precipitate the glutamic 
acid as glutamic acid hydrochloride. In the second specification to concentrated 
residual liquor one adds concentrated sulphuric acid and a chloride of a metal forming 
an insoluble sulphate, with the resulting production in 4he liquor of hydrochloric acid 
and the insoluble metal sulphate. — ^Preservation of Cane Juice. Arnold K. Balls, 
of Philadelphia, Pa., U.S.A. 1,634,348. July 6lh, 1927. The process of preserving 
sugar cane juice for subsequent use in growing yeast which comprises inoculating the 
material with lactic acid forming micro-organisms, and keeping the acidifying liquid 
at a temperature of substantially 66 °C. — ^Papeb Production from Straw, etc. 
Charles D. Wood (assignor to the Grasselll Chemical Co., of Cleveland, Ohio, U.S.A.). 
1,634,603. July 5th, 1927. Process of making paper from straw and similar fibrous 
vegetable materials, comprises incorporating the alkali- soluble components of the 
fibrous material obtained by digesting the fibrous material with an alkaline reagent 
comprising a soluble sulphide with a pulp derived from said fibrous material. — 
Beet Harvester. Jean Moreau, of NoyeUes-sur-Escaut, France. 1,635,494. 
July 12th, 1927. In a beet harvester, means are provided to travel over the beets, 
a rotary knife lifted by said means to the crown of the beet, rotating means to remove 
the cut tops from the knife, a conveyor, and a guide between the conveyor and said 
rotating means to direct the tops to the conveyor from said rotating means . 
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United States. 

{WiXleU df Qtay*) 


(Tons of 9.940 lbs.) 


1027. im 

Tons. Tons. 


Total Beoeipts, January Isb to Aug. 31st 
Deliveries „ »» 

Melting by Refiners „ ,• 

Exports of Refined „ „ 

Importers’ Stocks, August 31st . . . . 

Total Stocks, August 31st 


2,217,646 

2,198,727 

2,153,698 

67,000 

133.681 

224,627 


2,414,916 

2,242,651 

2,238,000 

68,326 

181,020 

234,849 


Total Consumption for twelve months 


1926. 

6,671,336 


1025 

5,510,060 


Cuba. 


Statement of Expobts and Stocks of Sugar, 


1926, 

1926, and 1927. 



(Tons of 2,240 lbs.) 

Exports 

Stocks 

1025 

Tons 

. . 3,440,894 . 

970,026 . 

1026. 

Tons 

. 2,756,843 . . 

. 1,196,668 . 

1027 

Tons 

2,691,791 

998,210 

Local Consumption 

4,410,919 . 

87,000 . 

. 3,962,601 . . 

80,000 . . 

3,690,001 

81,000 

Receipts at Ports to July 31st . . 

. . 4,497,919 . 

. 4,032,601 . . 

. 3,671,001 

Havana, July 31sf, 1927. 


J. Guma. — L. 

IVTejeb 


Sugar Crops ol the World. 

{WiUeU do Gray* a Eatimates to September 1st, 1927.) 


Cane. 

1926-27. 

Tons. 

1926-26. 

Tons. 

1924-26. 

Tons. 

America 

8,303,641 

.... 8,666,210 

.... 8,877,329 

Asia 

6,235,800 

.... 6,309,189 

.... 6,661,027 

Australasia 

600,611 

692,911 

636,490 

Africa 

636,474 

668,614 

546,260 

Europe 

7,600 

8,704 

7,661 

Total Cane .... 

16,682,926 

.... 16,244,628* 

.... 16,627,767 

Beet. 

Europe 

6,823,236 

.... 7,440,367 

.... 7,083,068 

U.S.A 

801,246 

804,439 

974,186 

Canada 

28,260 

32,476 

36,200 

Total Beet 

7,662,732 

8,277,281 

.... 8,093,453 

Total Cane and Beet. . . . 

23,335,658 

24,521,809 

23,721,220 
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United Kingdom Monthly Sugar Report. 


Our last report was dated 11th August, 1927. 

The London market generally has maintained a steady undertone, but this 
has been brought about by the ^m markets in America, cmd cdthough London 
has not followed the advance in New York to the same extent, prices have generally 
hardened. 

The Terminal market was chiefly concerned tmtil the end of August, with the 
liquidation of that month, and it was not until the last two days that any quantity 
of sugar was dehvered. There were roughly 20,000 tons tendered at the end of the 
month, and Bulls who expected a squeeze were forced to take up this sugar, which 
consisted chiefly of Tate’s Granulated. August at one time touched 16s. 6d., 
but fell on the tenders to 15s. 9d., Anally closing at 15s. lO^d. There have not 
been large deah’ngs in September, but the price has remained steady at about 
158. 9d. Large Continental covering orders have come into the market for October/ 
December, and the 1927 months, and prices have been driven up to 15s. 4id. for 
December, 17s. 6d. March, 17s. 8^. May, and 17s. lOJd. August. The latest 
prices are September 158. 9d., October 15s. 4^., December 15s., March 16s. lljt<l*» 
May 178. 2^d., August 17s. i^d. 

The demand for White Sugar has never been very active during the period 
imder review, the Trade only bu 3 dng their immediate requirements in view of the 
discount on forward months. Ready Granulated sold from 178. lid.>17s. 4Jd. 
f.o.b., whilst Novembcr/Deoember sold from ISs. l}d.>15B. 7id. The Spot market 
has remained steady, and Spot Granulated sold from 29s. 9d. to 29s. 3d. -298. 7id. 
The stock in London is still small, and the imports of fresh sugar are practically nil. 
The Home Grown factories have made a start with the marketing of their produc- 
tion, and have made considerable sales of October/December delivery. 

The British refiners have been doing a good proportion of the business, but 
have only shown an advance of 3d. per cwt. on the month. At the latter end of 
August they made considerable sales of forward deliveries, selling at one moment 
as low as 29s. for October, and 28s. for November/December, but they have since 
advemced their prices by Is. to Is. 6d. per cwt. Their latest prices are Tate’s No. 1 
Cubes 34s., London Granulated 31s. l^d., November/December 29s. 6d. 

Raws have been quiet, but a considerable business was done in Cubans to the 
British refiners during August at 13s. 3d. c.i.f. The price to-day however, has been 
advanced to 14s. 3d. 

In America, the possibility of a restriction scheme for the next Cuban crop has 
caused heavy covering of paper, and aldo started a fresh Bull campaign for specu- 
lators. The latest advices are that the President intends to recommend to Congress 
the limitation of the production next year, and a Committee of five experts is to be 
appointed to recommend the size of the crop. It is further suggested that an en- 
deavour is being made to recKsh an agreement with five of the largest producing 
countries in the world to regulate the world’s production. It has been rumoured 
that the next crop is to be limited to 4,000,000 tons, 150,000 tons of which would be 
earmaurked for home consumption, 3,500,000 tons for the United States, and the 
balance of 350,000 tons for export to outside coimtries. Cubans have advanced 
from 2f to 3^, and the Futures market has gained from 25 to 35 points. 

The latest estimated of the Java crop is 2,330,000 tons, and it is reported that 
the sowings for the next crop are to be increased by 15 to 20 per cent. 

Weather on the Continent has turned hot and fine, which is distinctly favourable 
for the growing crops. Mr. F. O. Light’s fifth estimate of the acreage sown is 
2,507,000 hectares, against 2,171,415 hectares last year. The crop is expected to 
be in the neighbourhood of 8,000,000 tons. 

21, Mincing Lane, Abthub B. Hodge, 

London, E.C.3. Sugar Merchants and Brokers. 

9th September, 1927. 
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Notes and Comments. 


Sugar Control Legislation in Cuba. 

Since our brief reference last month to the intentions of the President 
of Cuba to pass fresh legislation to control the Cuban output of sugar and 
endeavour to get some measure of co-operation from other big sugar 
producing countries, matters have progressed rapidly at Havana, and it is 
announced as we write these lines that both Houses of the Cuban Congress 
passed on October 4th what is to be known as the Sugar Defence Bill. It 
bears out the forecasts published a month ago that the President was to 
appoint a special Commission of five experts (not necessarily Cubans) to assist 
him in studying the problem of sugar restriction each year and recommend 
to the President the size of the crop to be authorized. This Commission 
is intended to be permanent but is not salaried ; each Autumn it will give 
particular attention to the extent of the World Stocks, Production, and 
Consumption, and the estimated requirements for consumption of Cuba, 
the United States, and other coimtries likely to need Cuban sugar. On 
receipt of its report the President will determine not later than November 
30th the total amount of sugar to be made in Cuba the following grinding 
season and its proper distribution in (a) Cuba, (b) the States and (c) Other 
Countries. All the sugar exported other than that apportioned to go to thb 
U.S.A. is to be handled by a newly created Sugar Export Corporation which 
will attend to the sale, shipment and distribution of what is to be termed 
Cuban Over-production.’* To this Corporation all the producers concerned 
will have to subscribe pro rata to their production, which probably means 
about 1 cent per bag, the proceeds of which money will form the capital 
stock of the Corporation. Besides deciding the proportions in which the 
sugar crop shall be sold, the President will declare the percentage allowable 
to each producer. Producers will be allowed to dispose on their own of 
their proper share of the quantity apportioned to be exported to the United 
States. Incidentally, the Export Corporation is to take over the sugar at 
present lying unsold in Cuban warehouses, to any amount not exceeding 
160,000 tons. 

This covers in substance the provisions of the new law as it will affect 
Cuban production. But we gather that the law will also authorize the 
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creation of Co mmi ssions to negotiate co-operative mecisures of sugar control 
with other countries such as Java, Hawaii, the Philippines, and Santo Dom- 
ingo. Negotiations with the last named country are already reported 
in the press. 

The Objects of the New Legislation. 

The broad aim of the Cuban President is, he has stated, to ensure as 
far as possible the stability of the Cuban sugar industry and obtain for its 
production a reasonably remunerative price for all concerned. This pos- 
tulates amongst other things a steadier relation between world production 
and consumption. But there are a good many “ ifs ** in the plan. The feeling 
in the United States seems to be that Cuba hopes by restricting her output, 
and thereby the proportion of her sugar that shall go to the United States, 
to make the latter pay the whole of the 20 per cent, preference in the tariff 
(0*44 cent per lb. commonly called 44 points) to the enrichment of the Cuban 
producer, instead of the 26 to 30 points that would appear to be the ruling 
difference. It is argued that the establishment of an Export Corporation 
in Havana can only mean that one price is to be charged to the States and 
another — possibly much lower if inducement offers — to those markets that 
take the Cuban over-production. If this eventuates, then the question of 
continuing the Preferential Duty on Cuban sugars entering the United States 
may conceivably become a live issue. Under the existing law it can be 
abrogated at any time on twelve months’ notice being given. American 
selling and consuming interests might well take strong exception to this 
Cuban interpretation of the Preference Tariff, for if Cuba is allowed to pocket 
the whole of the 44 points, the U.S. consumer, it is pointed out, would have 
to pay nearly half a cent per lb. more for all his sugar — ^not only Cuban but 
Porto Bican, Philippine, and Domestic Beet — for the reason that the price 
of all the rest of these sugars is made by the Cuban sugar price. 

Opinions so far expressed differ as to the wider consequences of this 
new legislation, especially if the coming Cuban crop is restricted to four 
million tons. One German authority^ who surveys the possibilities points 
out that the chief danger for Cuba seems to be that when she succeeds in 
obtaining the preference of 0*44 cents., the increase in the prices will benefit, 
to the same extent, the whole home production of the United States and also- 
that of Cuba’s chief competitors, Porto Rico and the Philippines. Ho 
considers that it is quite possible that a Cuban reduction by 500,000 tons 
may be balanced by increases in J ava and in other countries ; but the deciding 
question remains how an additional 500,000 tons of Cubans would affect 
the market. It is true, a reduction of the Cuban crop may conceivably 
increase the acreage in some other countries, but this infiuence can be over- 
rated. “For instance, quite apart from the effects of the Cuban policy, 
J ava would benefit with her new canes, and also in the interests of agriculture- 
in general other countries would protect their beet sugar industry under 
any circumstances. At all events a restriction to 4,000,000 tons to-day 
would not cause so much uncertainty as last year, since the way in which 
President Machado managed the last reduction increased the confidence 
in him. A fixed figure would thus leave much less uncertainty than a possi- 
ble crop of 4,500,000 tons, or under very favourable circumstances, one of 
even more.” 

I J. HuicBBaT, of Magdeburg. 
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The Plis:ht of the Greenock Refining Industry. 

A good deal of attention lately has been given in the press to the plight 
of the Greenock sugar refining industry. The vicissitudes of this industry 
during the past fifty years are a matter of record. They were badly hit by 
the Continental boimties, but the Brussels Conference saved them from 
extinction for the time being. More recently they have been subjected to 
what is admittedly very severe competition not only from the home sub- 
sidized beet sugar industry but from imported refined sugar coming from such 
sources as Czecho-Slovakia and the United States, both of which countries 
have indulged in the dumping of surplus sugar. The result is that out of 
five refineries working at Greenock a few years ago the number has dwindled 
within the last few days to a solitary survivor, the Berryards refinery of the 
West bum Sugar Refineries, Ltd. Messrs. Walker & Co.’s establishment 
is the latest to succumb to the prevailing depression, it having closed down 
indefinitely this month. None of these refineries, however, has ever been 
of large output as world refineries go ; and just as in the cane sugar industry 
the small factories in the West Indies have been the first to feel the pinch 
ill bad times, so it stands to reason that the comparatively small Greenock 
refineries have lacked the competitive resisting power of a bigger establish- 
ment. It must be allowed, however, that last winter a firm of even so big 
a capacity as Messrs. Tate & Lyle was forced by the then congested state of 
the market to close down more or less for three months. This, rather than 
Greenock, is the real measure of the competition that is now facing our refining 
industry. 

The main criticism of the protagonists of the industry is being directed 
against the subsidy granted to the home beet sugar industry. It is urged 
that the fona et origo maJi is the extension of this fiscal assistance to sugars 
above the raw stage. The refiners say that, as the subsidy was primarily 
meant to benefit agriculrure and the farmer is indifferent as to whether 
raw or refined is made from his roots, the end would have been achieved by 
limiting the grant in aid to raw sugar only ; they would go further and claim 
that in return for this subsidy the Government should have legally limited 
the outiJiit of these factories, during the period of the subsidy, to 88 per cent, 
sugar. But had the Government done so they would have thwarted the 
endeavours of those who were financing the factories and seeking by one 
scientific improvement after another to turn out a better grade of sugar 
to their own profit. If a new industry is to be started, it is a perfectly reason- 
able proposition that it should receive facilities to progress in all its branchei^, 
and the existence of an older system of finishing sugar for the market is not 
per 86 an argument for forbidding the newer industry to attain the highest 
standards that science holds out to it. We must dissent from the argument 
that there is ample scope for the gaining of general experience and pro- 
gression in scientific methods along the lines of raw sugar only. That stage 
of sugar production is now standardized and its operation presents no diffi- 
culties. The turning out in one operation of a white sugar fit for direct 
consumption is a more recent achievement, and it is an open secret that some 
of our new beet factories have not found the operation plain sailing but 
have had to experiment at some cost to themselves. It cannot be suggested 
that they have reached the stage when experiment is no longer needed to 
perfect the system, so it must be allowed that the subsidy period is a con- 
venient opportunity not only for the farmers to perfect their economic 
knowledge of beet agriculture, but also for the factories to perfect theirs 
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of “ direct conmimption ’* sugar production. We have already dealt in the 
past with the argument that beet factories should be content to turn out raw 
sugar and then have it transported to another factory to be finished as a 
refined product ; we have expressed the view that the modem trend of 
science in this industry is slowly but certainly setting its face towards the 
completion of the operation in one stage at one factory. It would therefore 
be invidious to legislate against such a trend in the interests of any older 
system that may or may not eventually be foimd to have had its day. 

But the reding interests also complain at the competition of Imperial 
Preference sugars of the direct consumption variety, such as South Africa 
and Mauritius send us. So long as those are bona fide products of those 
coimtries, we can see no reason, here either, for hampering the production 
if desired of a higher grade of sugar. But there is every justice in the com- 
plaint that it is not fair that Empire units like South Africa, Canada or Aus- 
tralia should be able, in order to take advantage of this preference, to export 
more than their genuine surplus and make it up by corresponding imports 
of non-Empire raw sugar. Thus, it is claimed that South Africa has sent 
us more than she can spare of her own production and has imported sugars 
from Portuguese territory to balance the shortage. If this is so, then Imperial 
Preference is being put to a use for which it was not intended and the matter 
•claims the attention of the Government. But this apart, the established 
basis of Imperial Preference for sugar cannot be re-cast at this stage to lay 
•down limits of permissible and non-permissible sugar ; the scale of duties 
has already been drawn up to allow for differences of quality, and the Govern- 
ment are hardly likely to consent to any radical alteration in the system. 

But having said all this, we agree that the Government will have to 
•explore all possibilities of relief on behalf of the harassed refining industry 
at home. The industry should at any rate be protected in some way from 
the unfair competition of foreign refined entering this country at “remnant” 
prices. It is only the incidence of political promises that has prevented the 
Government rectifying the fault ere now. As it is, the task is one of consider- 
able difficulty, but it should be faced within the next few months. What 
is wanted (to quote a plirase of the Glasgow Herald) is a simple fiscally sound 
concession which would give the refiners sufficient encouragement to enable 
them to carry on. We sincerely hope that one will soon be devised. 

The Aims of the Imperial College at Trinidad. 

In spite of its very recent foimdation, the Imperial College of Tropical 
Agriculture in Trinidad is rapidly settling down and getting into its stride. 
It has already made its mark on various branches of research, and has called 
into being an efficiently managed Journal, in some sort replacing the former 
BvUetin and Agricultural News. Our attention is now specially drawn to the 
sugar work going on in the College by the issue of a Sugar Supplement to 
Tropical Agriculture^ the official organ of the Institution. Although this 
Supplement contains articles on all branches of field and factory cane work, 
we take it that its main object is to draw attention to the fact that the model 
sugar factory* so generously equipped by British firms, is now completed and 
in full working order. In an opening article, the Principal details the various 
courses of instruction being given, and refers in due course to the “ beautifully 
^equipped College Sugar Factory,” as affording ample means for practical work, 
“ and in fact during the present year the greater part of the routine analyses 
were undertaken by the technological students during the crop season, 
■and they were also taught how to keep analysis registers, and the elaboration 
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of factory reports.” We have here, then, the nucleus of a training centre for 
the sugar technologists of the Empire, and coupled with it a centre specially 
equipped for research on the factory side of sugar production — the importance 
of which is so obvious that it need not be emphasized. 

But the Supplement also has articles on the plantation side,^ and it 
would appear that the editors have a larger object in view. Various members 
of the staff have been invited to discuss the kind of research being done or 
which they think should be done in improving field production of sugar 
in the Empire, This of course is a very different matter. The College staff 
has many other duties to attend to besides research, and many other crops 
to study besides the sugar cane, so it is perhaps not surprising that most of 
them have contented themselves with articles of a general nature in their 
respective subjects. These articles indeed serve the useful purpose of indi- 
cating how well staffed the College is for training students in tropical agricul- 
ture ; but it seems to us that the botanical side is not by any means generously 
supplied, considering the importance of obtaining a thorough knowledge of 
the croi)s themselves, their generic constitution, classification, morphology, 
physiology, and diseases. The present staff is obviously not strong enough 
to undertake adecjuato research in the field work connected with the sugar 
cane. Yet one writer goes so far as to remark that “ with a substantial land 
area attached, the Imperial College would be adequately equipped to give a lead 
to Empire producers ” in the matter of the crop practices of cane growing. 
And he also ” hopes that a complete sugar research station will before very 
long be created.” 

Now there are many aspects of field work in the cane crop on which 
additional light is desirable ; but, considering the extreme differences in en- 
vironmental conditions in the different Colonies, we must hold that it is a 
matter for discussion whether any central station can be of much use ; and if 
so, wliether Trinidad presents the most suitable place for its location. The 
great advantage that it has is undoubtedly the presence of em expert staff of 
men interested in field studies, and there are certain fundamental matters 
which could undoubtedly bo worked out with advantage locally ; but for a 
research station it is obvious that a set of whole-time experts will be needed. 
Valuable data for such a departure will be available from the work connected 
with the founding of the Cotton Research Institute, for in this crop most of the 
research is much more closely connected with the field than with the manu- 
facturing side. For the rest, we must look for some influential body, specially 
interested in sugar production, to move in the matter, as the Empire Cotton 
Growing Corporation has done for cotton. And it would be interesting tb 
learn the views of the Federation of Sugar Producers on the matter, as they 
will doubtless be in close touch with the staff of the Imperial College. 

The British West Indies Crops. 

Barclay’s Bank Review in its last quarterly report from the British West 
Indies states that in Barbados the canes for the 1927-28 sugar crop are in 
excellent condition and barring accidents a large crop is to be expected next 
year. In Trinidad prospects for the same crop are on the whole favourable. 
The 1926-27 crop is estimated to be about 51,000 tons of sugar, which compares 
with 73,700 tons last season, the drop in production being due to abnormal 
weather and to insect pests. Jamaica’s sugar crop just closed is put at up- 
wards of 65,000 tons. In the Leeward Islands excellent weather conditions 
have prevailed and a record sugar crop of about 21,000 to 22,00 0 tons is ex- 
' These are fully summarized on another page of this issue. 
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pected in Antigua, while 18,068 tons of sugar have been made at St. Kitts. 
The plant canes for the next crop have benefited greatly from the rainfall. 
Bbitish Guiana has experienced favourable weather, and prospects for the 
end-of-the-year sugcu* crop are good. Sugar exports in 1927 are expected to 
be above the average for the past few years. 

The Mauritius College of Agriculture. 

The annual report for 1926 of the Mauritius College of Agriculture shows 
that this training centre for Mauritius is serving a useful puspose and meeting 
with increased appreciation which will probably be enhanced in the future 
by the decision of the sugar industry in that island to improve the s«-*ientific 
control of their sugar properties. In all 26 students attended the College 
c]6bsses during the 1926 session ; of these fi\"e third -year men completed their 
course of training and passed the final examination for the College Diploma. 
The Laureateship of the College was awarded to Mr. Denis Baptiste on the 
result of this examination, for the purpose of pursuing a course of study in 
relation to Plant Pests and Diseases at the Imperial College of Science and 
Technology, London. 

The Principal of the College is Dr. B. A. Tempany ; Mr. L. Baissao is 
Sugar Technologist : while Mr. R. Lincoln, B.A. Cantab., who has recently 
completed his studies at Cambridge and taken his degree in agriculture there, 
has returned to the Colony to take up the post of Assistant Chen list and 
Assistant Lecturer at the college. 

The Queensland Strike. 

The strike in Queensland to which we referred in our last issue, though 
providing a first class crisis for the Government concerned, proved of even 
shorter duration than the General Strike experienced in this country in May 
1926. Thanks to the firmness of the Labour Prime Minister of Queensland, 
and the fact that, as seemed probable, the public at large who were the final 
arbitrators in the struggle were all against the strikers, the latter gave in within 
a few days after the Government’s ultimatum to the Railway men and the 
strike collapsed. The sugar workers at South Johnstone held out a bit longer, 
but even they were forced by the trend of opinion to abandon their attitude. 
This, be it observed, had been in defiance of the decision of the Union execu- 
tive who had accepted the terms offered by the mill owners.^ The final 
decision to resume work on the part of these mill workers was made by 368 
votes in favour and 11 against, which figures seem to confirm the assertion that 
these strikes in Australia are engineered by a si 3 (^i.ll minority of agitators 
of commimist tendencies, and are not generally favoured by the bulk of 
the workers. One result of this experience ^ill be an early attempt in the 
Commonwealth Parliament now meeting at Canberra, the new capital, 
to make it illegal for strikes to be extended beyond the unions immediately 
concerned in a given dispute. As at home, authority is finding it necessary 
to circumscribe by legislation the limits to which a whole coimtry’s activities 
can be held to ransom by an unwarrantable combination of workers’ imions. 
The recent crisis in Queensland will not have been useless if it results in some 
definite modification of the present Australian “ right to strike.” And it 
is an ironical reflection that in this case the Governments concerned are of 
the ” Labour ” creed and not ** Capitalistic ” nominees. 

1 BacUI trouble was undoubtedly at the bottqpi of this strike : the mill management claimed 
tOSBgage what workers they saw fit, and as a consequence Greeks and Italians tended to oust 
Aimalian workers, whereupon the latter went on strike and intimidation. In the end the 
management met moat of the objections of the strikers and satisfied the men's unions. 
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The Australian ipad Stt^ar Crop and its Cost. 

According to the annual Report of the Australian Sugar Producers 
Association, the sugar crop of that year was acquired imder tho provisions of 
the Sugar Acquisition Act as before. If was estimated that 70 per cent, of 
the total production would be required for home consumption, and that the 
remaining 30 per cent, would be exported. Subject to adjustment, £27 
per ton of 94 net titre sugar (less £1 per ton to cover administrative expenses 
and the cost of providing special concessions to certain consumers of sugar) 
was paid to the producer for the consumption sugar and £9 10s. per ton for the 
exported sugar or an average of £21 Is. But as the overseas market materially 
improved during the year the Sugar Board were enabled to make a further 
interim payment of £1 per ton for the export sugar, and the total payment 
is stated to be £24 7s. 6d. per ton. This wide difference in price between home 
and export sugar is not due to a revenue tax on the sugar going into consump- 
tion, such as buoys up the price of sugar in the United Kingdom ; it is the price 
Australia elects to pay to maintain its white labour policy and allow the 
Queensland sugar workers to be the most highly paid of any in the world of 
sugar production. The unskilled labourer on the Queensland plantation gets 
on the average something like 17s. per day ; at the other end of the scale is 
Java where the daily pay is about lOd. We are not concerned here to argue 
which figure more nearly approaches the hire of which the labourer is supposed 
to be worthy. But it is obvious that while ruling rates of pay for white and 
for coloured labour differ so widely, it is futile for white labour to attempt to 
compete on the world’s market with the product of coloured labour, and 
Australia can only place her surplus sugar on the world market by means of a 
boimty on export obtained at the expense of the Australian consumer. As a 
means of disposing of odd surpluses and i)reventing a glut of sugar in Australia, 
the expedient is not without it« uses ; but if the export quota is going to con- 
tinue of the order indicated by recent years (in 1925 159,096 tons were ex- 
ported : in 1926, 80,004 tons)^ it will probably clash with the views of the 
other States not interested in sugar, who may demur to financing the Queens- 
land sugsu* interests beyond what is needed for the home consumption and 
the requirements of the growing canning trcuie. 


N ote on ** Saccharum Slnense.” 

In our June issue (page 314) we published a short note from the pen of 
Mr. Noel Deerb, indicating the extreme probability that Roxburgh’^ 
S(zcc?iarum sinense is the same as the cane of the Pansahi group grown to 
some extent in Northern India under the name of Chinia, For this surmise 
Mr. Deebr has now found confirmation from an imexpected source. 

In 1848 a select Parliamentary Committee sat to take evidence on the 
condition of sugar and coffee in the East and West Indies. Amongst those 
who gave evidence was a Mr. Arthur Crooke, evidently one of the most 
considerable of the planters who was engaged in sugar planting in Behar about 
that time. He experimented with cane varieties and in his evidence occurs 
the statement ; “ It [Chinia] is the same cane which was no doubt brought 
originally from China, whence its name Chinea. Besides afterwards on 
introducing every variety of cane we could get from Calcutta, we found the 
Chinea cane to be nearly like the China cane ; tho China cane was from the 
Company’s garden.” 


^ See Page 540 for details of the exports for the past 25 years. 
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Maxwell Crusher- Shredders In South Africa. 

We lecmi that the Maxwell Crusher-Shredder installed at the Umfolozi 
Factory in Zululand, South Africa, has now been operating for about three 
months with remarkable success. Indeed, the results achieved in certain 
respects have attracted considerable interest in sugar milling circles there. 
Such for instance is the extraordinary low power required to drive the 
shredder-roller. It appears that at a crushing rate of 45 tons of cane per hour 
the shredder uses oiil 3 '’ from 10 to 12 h.p. This is equivalent to leas than 
one-third of a h.p, per ton of cane per hour ; but even assuming say 0-6 h.p. 
per ton of cane per hom and taking a factory crushing at 60 tons of cane per 
hour, the shredder would consume only 26 h.p. This must be deemed an 
extraordinarily remarkable performance, m fact it is an achievement that, 
we believe, has not hitherto been attained by any known shredding devices, 
taking into account the quality of the cane preparation. The present case 
is of particular interest since the cane dealt with by the machine is exclusively 
Uba — a variety generally known to be excessively fibrous and having a hard 
and tough- rind. The average content of fibre in this case is 17 per cent. 

Another important feature of the Maxwell Shredder appears to be the 
comparatively low shredding speed at which it operates, namely about 
360/400 revs, per min. The teeth of the shredder again are of special analysis 
steel, manufactured for the particular duty, and have withstood successfully 
the most severe tests. 

The results achieved at Umfolozi Factory will doubtless provide the 
South African sugar engineers with much food for thought, and will lead 
them to compare this new method with the existing modem method of cane 
preparation, both with regard to efficiency and economy. 

Dr. Maxwell, the inventor of the machine, has just returned to London 
from South Africa, where he superintended the initial operation of the above- 
mentioned plant. We learn that he will leave shortly for Egypt to be 
present at the operation of another, but larger, Cmsher- Shredder, which the 
Sugar Machinery Manufacturing Co. are supplying to the Nag-Hamadi 
Factory belonging to the Soci^t^ G6n6ra]e des Sucreries ot de la Raffinerie 
d’Egypte. 


With reference to the figures we gave in our August issue (page 436) showing the 
“ Per Capita Consumption of the Various Countries of the World,” it is as well to 
point out that the average of each Continent was not the arithmetical average of 
the various districts enumerated, but was calculated by dividing the sugar consump- 
tion by the total population. This accounts for a supjpo&ed disparity in the figures. 


The death w€is recently announced of Dr. F' M. Mbazsbx, a native of Vienna, 
who was formerly chemist to Messrs. Czamikow & Co., sugar brokers, London. The 
deceased was an able chemist, a clever worker in the laboratory, and well read in 
his subject, though his actual interests were artistic rather than scientific. Of a 
retiring disposition, he was much esteemed as a loyal friend in the circles in which 
he was known. 

Among new companies recently registered in the United Kingdom are the 
following : — ^British Carbo-Union, Ltd. (224,166). Private. Manufacturers of 
activated carbon and chemicals of all kinds. Nominal capital, £12,600 in 10,000 
preference shares of £1 and 100,000 ordinary shares of 6d. C. G. Cave, 21, Choi- 
mondeley Avenue, Harlesden, N.W.IO (subscriber). Peniok and Ford, Ltd., 16, 
Eastcheap, E.C.3. (224,067). Private. Manufacturers, producers emd dealers 

in all kinds of sugars, molasses and kindred products, etc. Nominal capital, £6000 
in £10 shares. 
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Considerable activity is being shown all over the country in projecting 
new beet sugar factories in likely centres. It is realized that where factories 
are not firmly established within the next few years, their chances of over- 
coming their initial difficulties without heavy financial loss are lessened 
considerably owing to the fact that in another three years the subsidy will 
be further reduced. It is foreseen that the future of the industry will in 
the end depend a good deal on its extent when the subsidy is due to disappear 
in toto. As the President of the National Farmers’ Union (Mr. T. Baxtek) 
has urged, when the time comes to review the whole matter, if 50 or so fac- 
tories are in existence, no Government would daro to ignore the importance 
of the industry. Farmers are therefore advised to do all they can to extend 
the industry. The new prices for roots have caused a good deal of grumbling 
amongst individual growers, but the Farmers’ Union consider they were the 
best that could be secured and are capable of y ielding profit to any good 
farmer ; any attempt to organize resistance would not only be a breach of 
faith but would deal a blow to the principle an 1 practice of collective bar- 
gaining. 

As to the ability of a good farmer to make profit at the price of 46s., 
Sir Ernest Jardine who has had 20 years’ experience of beet growing in 
this country has sent to the press figures showing what has been achieved 
by a farm which grew last year 272 acres on poor, highly rented land. The 
following table shows what was actually achieved in 1926-27 and what will, 
other things equal, be jjossible under the reduced price. 


Average yield per aero 

Average sugar content 

Actual price received per ton of beet 


1920-27 

10 tons, 15 cw t . . 
18*1 per cent. 

£3 Os. 6d. 


1928-29. 

10 tons, 16 cwt. 
18T per cent. 

£2 14s. 4d. (based 
on 46s. for three 
year contracts). 


Cost per acre, including rent, manago- 


ment and carting to factory, . . 

. . £17 

11s. 

6d. 

. £17 

11s. 

6d. 

Gross return per acre 

.. £32 

10s. 

4d. 

. £29 

4s. 

Id. 

Profit per acre 

. . £14 

18s. 

lid. . 

. £11 

12s. 

8d. 


It IS pointed out that to-day’s average price on the Continent is less 
than 30s. per ton. Germans pay their best agricultural labourers 4d. per 
hour, and much of the actual work of beet cultivation is done by women 
and girls at 3d. per hour, whereas the rate in this country is 8d. 

Amongst new projects for sugar factories is one at Beccles, Suffolk, 
which IS about ten miles from Cantley. Providing that a promise of at 
least 8000 acres of roots can be guaranteed by the end of October, a company 
is prepared to erect a factory on a site to be purchased from the Corporation 
of that town. The factory would cost nearly half a million. A similar size 
of factory is being considered at Briqo, Lincolnshire, where a company 
called Sugar Industries Auxiliaries Ltd., of London, have secured the option 
on a site near the river Axholme. The s€une syndicate, it is reported, are also 
considering possibilities at Hull. On the other hand, Hull has also come 
into consideration by the Anglo- Scottish Beet Sugar Corporation as a possible 
site for a further factory for this group. Another district which is receiving 
the attention of interested parties is Staffordshire where an option is stated 
to have been secured on a site near Penkbidge and it is planned to erect 
for 1928 a factory capable of dealing with 10,000 acres of beets. A company 
with Viscount Lewisham at its head is the promoting party. 

The work of erecting the beet factory at Blxtnham, Bedfordshire, is 
to be begun shortly, and the feujtory should be ready for the 1928 campaign. 
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It is to cost half a million, and is stated to be of double the capeu^ity of the 
Peterborough fsiOtory. This will, incidentally, be the fifteenth factory in the 
country. 

The projected factory at Bridgwater, Somerset, has been turned down 
after all by the National Farmers* Union, because while the latter had secured 
the necessary minimum acreage of 10,000, the Anglo-Dutch Group who were 
proposing to erect the factory would guarantee no higher price for the beets 
than 41s. per ton of 16 J per cent., which price is lower than the national 
price of 46s. In these circumstances the local branch of the National 
Farmers’ Union unanimously decided to reject the offer. 

The Hereford factory projected by British Sugar Developments, Ltd., 
has been abandoned in view of the opposition offered to the dumping of fac- 
tory effluent into the river Wye. The Company were imable at this stage of 
knowledge of how to deal satisfactorily with effluents to guarantee freedom 
from pollution. The district will, however, possibly see one or more factories 
erected in other quarters ; thus Messrs. Dimcan Stewart & Co., Ltd., are 
reported to have a site in view near Ross. There is in any event a strong 
desire in Herefordshire by both farmers and labour interests for a sugar 
factory to be introduced. 

The question of satisfactorily dealing with sugar factory effluents con- 
tinues to be the subject of expert investigation. The Rothamsted authorities 
believe that they can see a way of coping with the problem and hope to produce 
a satisfactory filter at an early date. At Felstead the Anglo -Scottish Cor- 
poration have constructed a lime-separation pond which they confidently 
anticipate will remove any cause for complaints with regard to their effluent, 
such as were made last year by local fishing and game interests. The problem 
of dealing with the effluent so as to avoid pollution of rivers is no new one. for 
Mr. W. T. Chadwin has reminded readers of the Timen that Mr. James 
Duncan who erected the Lavenham beet sugar factory in 1870 had to discon- 
tinue operations because his effluent “became a nuisance to certain gentlemen 
who amused themselves fishing for the few jack to be found in the stream,”^ 
and notice to abate the nuisance was served on him. 

The Orchard Sugar Co., Ltd , of Greenock, in their annual rejicrt 
state that last year’s working resulted in a loss of £46,932, which is explained 
as being mainly due to imsatisfactory conditions at the factory and loss on 
^^rming operations. Certain alterations have been made which the Directors 
are should admit of the factory being operated on a profitable basis 

during th^coifeing season. 

Thp Bc^^krd of Agriculture, reporting on the condition of agricultural 
cfppB in the \United Kingdom at the end of September, stated that the 
Beet crop generally is good, but roots are 4arge and inclined to be coarse. 
In view of the ^f act that the British summer of 1927 has been described by 
experts as the most disastrous season for agriculture since the year 1879, 
owing to persist^t rain and lack of sunshine, it will be instructive to see how 
far sugar beet hat^ surmounted these drawbacks, and proved one of the few 
exceptions to a wdespread tale of ruined crops. 


“ After producing more than 37,000 tons of ‘ Snow-White * granulated sugar, 
with a recovery in estpga of 93 pounds of refined sugar per 100 pounds of 96^ test 
tjilgar, by the * Suchar\jiooess,’ it is the writer’s opinion that this process is sure to 
have a far-reaching in the production of refined sugcur on the plantation in the 
ney lutu re.’^ 

- Chamber of Agricfdture Journal, 1874. 

• B. K, 4^£(Hak 8 in Facts about Sugar, 1927, 22, No. 87, 898. 




Tlie Sugar Supplement of “Tropical Agriculture^ 


The sixteen papers in this Supplement are, with one exception, the 
work of members of the staff of the Imperial College of Tropical Agriculture 
in Trinidad. The health and efficiency of the labourer, costings and records 
in factory and plantation, cane breeding and the potentialities of genetic 
work in connexion with it, the physiology of the cane plant and its pests and 
diseases, agronomy and the local manufacture of organic manmes, deal mainly 
with the plantation side. Chemical research problems in sugar manufacture, 
the components of sugar cane juice, by-products of the factory, and the 
application of physico-chemical determinations to the control of sugar manu- 
facture are discussed as regards sugar making ; while over a quarter of the 
pages is devoted to a description of the new College factory and the courses 
of instruction connected with it. 

There appear to be several reasons why the sugar industry should be thus 
selected at the present time for special study. In the first place, it is closely 
connected with the history of British Colonies in the tropics. It was this 
fact that inspired Napoleon with the idea of introducing into France the 
manufacture of sugar from the beet and liberally financing it ; and the 
accuracy of his forecast can be recuiily appreciated by a study of the economic 
history of our West Indian possessions during the past fifty years. In the 
second place, wherever the sugar cane is grown on a commercial scale it tends 
to become a dominant crop ; and this has been the case with a number of 
British Colonies, wliich are accordingly suffering severely during the ])resent 
phase of imbalanced over-production. Trinidad has a large stake in the 
Imperial College, and although fortimately not so dependent on the cane 
industry as some other islands, possesses a considerable number of sugar 
estates of all classes, which provide a fitting background for studies of the 
industry in all directions. 

But there is a third inducement to the comjulation of this Sugar Supple- 
ment, and that is to draw attention to the comiiletion of the Instructional 
Sugar Factory attached to the College. The very coming together of the 
scientific experts necessary for its successful functioning should mark the 
Imperial College as a centre of sugar work in all its branches for the Empire 
at large. It is not surj^rising moreover that, although ajiparently fewer 
in number, the more important articles are comiected with the factory side, 
the heart of the plantation. There is no question that the College is stronger 
here ; and it must also be remembered that the stage of scientific evolution in 
the factory is far and away ahead of that in the field. The reasons for this 
are of course obvious ; but it must be remembered also that the type of in- ^ 
vestigation is very different in these two sections. The sugar factory, in 
spite of great variations, is in principle the same all over the tropics and has 
one very definite objective ; while the plantation problems vary from country 
to country and even in the same coimtry : what might be soiuid scientific 
advice in one set of conditions would be altogether wrong in another — 
witness the vexed questions of humus in the soil, liming, and burning the 
canes. It is the purpose of the present article to give some accoimt of the 
papers dealing with plantation matters, as well as to extract from others 
such points as directly or indirectly concern the field side of research. 

There are no papers, unfortunately, dealing with the cane plant and its 
growth or with the soil and its treatment. Of these, the soil has in all proba- 
bility received a very careful study ; but it would be ungracious to expect 
more from the authority on this subject (Professor Hardy) than he has already 
contributed to the Supplement. We are driven to the conclusion that the 
other line of study mentioned has not as yet occupied the attention of the 
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few members of the staff capable of dealing with it. But F. Habdv, 
in his summary of chemical research problems connected with sugar produc- 
tion, briefly comments on some of those connected with the physiological study 
of the plant — ^without however referring to the extensive Java literature on 
the subject. He points out that little is known of the fundamental processes 
which go on in the cane plant, and that physiological and bio-chemical research 
is needed in various directions. For instance, as to the factors controlling the 
synthesis, transformation and translocation of sugar and other substances in 
the tissues, the physiological and bio-chemical differences in health and 
disease of different varieties, the processes of ripening and the effect of tillering 
and arrowing upon it, the r6le of various substances in respect of growth 
processes, and the connexion between soil conditions and sugar cane growth 
and metabolism. 

The relations of various substances in the soil and plant are then con- 
sidered. The possible relations between phosphate in the soil and in the juice 
require further study, because of the importance of this salt in the behaviom 
of the juice in the factory. A positive correlation has been obtained by one 
observer between phosphate added to the soil and the amount in the juice ; 
whereas another, failing to confirm this relation, has observed that different 
varieties of cane are characterized by different amounts of phosphate in 
their juice. The author remarks that, in experiments of this type, it should 
be first ascertained whether manuring with phosphate really increases the 
rate at which it can be absorbed by the plant. 

Sugar cane is notably a potash plant, in that 90 per cent, of its ash con- 
sists of potassium and sodium salts, while only 10 per cent, is connected with 
calcium and magnesium. The potash relation in the cane plant appears to bo 
intimately connected with car^iohydrate metabolism, and also with resistance 
to certain diseases ; although as regards the latter the magnesia-lime ratio 
has been stressed by one observer. The calcium relation, apart from its effect 
on the soil, appears to remain somewhat obscure. Experiments have shown 
that the addition of lime does not generally increase cane production, while 
excess leads to leaf chlorosis. The possible relation between lime in the 
soil and the formation of fats and wax, and their distribution over the plant’s 
surface, has not yet been tested ; although its significance in regard to drought 
resistance will be obvious. 

The nitrogen relation between the plant and the soil is fairly well under- 
stood. “ The fact that the sugar cane can utilize nitrate-nitrogen but not 
ammonia-nitrogen seems to have been definitely proved by McOeorge in 
Hawaii. This implies that, unless conditions aye suitable for the rapid 
conversion of ammonium salts into nitrate through the agency of specific soil 
bacteria (nitrification), the use of these salts for manuring sugar cane is not 
likely to be remunerative. Nitrification in soils takes place best at neutral or 
alkaline reactions.” The addUy relation requires more detailed study, and is 
extremely complex : the present view regards it as chiefly a factor in (1) root 
hair absorption, (2) production of available mineral food, and (3) the activity 
of micro-organisms which control nitrogen transformation. It has been found 
that excessive acidity may induce harmful amoimts of aluminium, iron and 
manganese, which may result in tissue disintegration and root rots. 

The water relations of the cane plant are regarded as fimdamental ; and 
detailed studies are required in various kinds of soil, as affected by drainage, 
exposure, tilth, organic matter, etc. For every pound of dry matter pro- 
duced in the cane (2*8 lb. of fresh green material), some 600 lb. of water are 
transpired. “ Hence, a well distributed rainfall of at least 60 inches a year, 
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if all of it is utilized by the {>laiit, will be required to yield large crops unless 
irrigation is practised.** The humus relation between soil and plant, apart 
from the water question, is somewhat puzzling. Sheep manure is afEected 
by the planters in Barbados, although the amount given appears to be to© 
small greatly to increase either the water or the food in the soil. Possibly 
the ascribed benefits may be due to micro-organic inoculation, and the subject 
deserves the attention of the microbiologist. 

Habdy then considers the question of sampling the canes as to ripeness 
for factory purposes, and states that there is room for improvement, in the 
introduction of an easy and rapid yet accurate method. The use of the 
refractometer is approved, either by emplo 5 dng a hypodermic syringe or by 
cutting out cores of tissue by a cork-borer. He quotes an opinion from 
Madras, where a good deal of study has been devoted to the subject, that 
“ when the ratio of the Brix degrees of the juice from the top and the bottom 
halves of a cane is unity, the cane may be regarded as ripe.” Deterioration 
of canes before and after reaping is then briefly considered. Further work 
is needed to assess the damage done by pests and diseases, and to refer it to 
the special plant tissues, cell components or physiological processes affected. 
Damage by cane fires appears to depend on the local temperature, and may 
accordingly be considerable or not very pronounced. The loss in cut cane 
left in the field or factory yard is illustrated by recent figures from Trinidad : 
the loss in available sucrose was approximately 5 per cent, in one day, 10 per 
cent, in three days, and 16-27 per cent, in six days. Additional data are called 
for from other coimtries and for different canes grown under various conditions 
and for cut canes exposed to different degrees of atmospheric humidity. 

The article on Cane Breeding was prepared at short notice by the present 
writer and will not be referred to here. In the Supplement it is preceded by a 
very brief statement by E. E. Chebsman on the scope of genetic research on 
the sugar cane. He considers that botanical research may be helped by the 
genetic analysis of existing cane varieties, especially with a view to improving 
the methods adopted in the practical breeding of sugar cane ; although where 
the clear duty ” is to provide local industries with better canes by the shortest 
possible way, the present technique, modified as knowledge advances, is likely 
to remain useful for many years to come.” The factors of the extremely 
complex character of yield are roughly arranged in a linked table and include 
quantity of cane, proportion of juice, and sucrose content in the latter, at 
least six factors being separated. ” Actually there are more because such a 
character as percentage of sucrose in the juice is almost certainly dependent 
on several factors though it is not known what these are.” ” At present we 
do not know how a single one of these six characters is inherited, although 
we do know that every cane tested has proved to be a highly complex hybrid, 
whose char€U3ters segregate, and recombine in its seedling progeny to form a 
series of plants among which almost ©very conceivable variation occurs.” 
The art of cane breeding lies in the recognition and preservation of the good 
combinations when they occur, although experience shows that these are much 
rarer than the bad combinations. But the breeder can do little to influence 
the occurrence of good combinations, although he knows by experience which 
parents are most likely to produce valuable offspring. ” The time has com© 
when an attempt must be made to breed new cemes by systematic analysis 
of existing varieties into their good and bad components, followed by syn- 
thesis of new canes from the good ones with elimination of the bad.” 

The method by which this can be done is then described, namely by a 
series of successive selfings till the seedlings no longer continue to split up 
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into series of types. “ When this stage is reached the variety will have been 
analysed into component paxta, represented by a number of different cane 
plants each of pure constitution. By a judicious recombination the bad 
qualities present in the original parent can be eliminated and the good ones 
brought together into one or several really good combinations.’* The process 
is consider^ to be slow and costly but worth while because of “ ultimate 
certainty of obtaining much better canes.** Only thus can the constitution of 
the canes be understood while “ during the course of the work the results 
should be of considerable use to the stations engaged in practical breeding.*’ 

Agronomic reaeaxch is dealt with in one article by J. S. Dash, under the 
headings, Varieties, Soil Management, and Crop Practice. He remarks that, 
excepting in the matter of varieties, the research devoted to the field side 
of the industry in British possessions is very inadequate, but little reference is 
made to those countries where considerable advances have been made from 
time to time. The article is of a very general character, and is largely content 
with the mere enumeration of subjects requiring study ; consequently there is 
little material to lay hold of for a summary such as would interest the readers 
of this Journal. Presumably research work on field practices has not as yet 
reached a sufficient degree of importance in the College for the author to des- 
cribe it. He lays great stress upon the accumulation of details of work being 
done elsewhere regarding crop practices in all directions ; but does not produce 
any analysis extracted from the great mass of literature already present in 
the College library. This of course is a difficult piece of work, but it would 
have been interesting if some selected aspects of field work had received a 
somewhat detailed comparative treatment. 

The paper by Habdy on Organic Manures from Sugar Cane is one of great 
interest, but cannot be fully dealt with here because of its compact nature. 
The author has devoted a great deal of time to this important subject, and 
his summary of the later advances is printed in full elsewhere in this issue. 

Insect pests of the sugar cane are treated in a short article by 
H. A. Ballou, which as might be expected is full of interest. Trinidad is 
fortunate as compared with many countries in that, although they occur, 
insects which cause serious damage elsewhere are of little economic importance 
in this island : but the converse is also true, in that the one important insect 
pest in Trinidad canefields is more or less harmless elsewhere (is there any 
connexion between these two facts ?). 

It is satisfactory to learn that the comprehensive campaign against the 
froghopper is “ well steuted, observations have been made and careful records 
have begun to accumulate. Studies in soil science^in the use of insecticides, 
and in the value of the parasitic fungus are well under way. The blight 
which usually follows froghopper attack, often causing extensive areas to 
look as if burnt by fire, appears to be a physiological or bio-chemical result. 
The effects of drainage and drought, of tillage and of manures become subjects 
of enquiry and research.” The continuous growth of sugar cane on the 
land in the tropics, with overlapping crops, suggests that biological control 
by insect enemies is likely to be a profitable line of work. In Trinidad the 
moth borer appears to be controlled by a parasite but, although the same 
parasite occurs in great numbers in British Guiana, it is almost entirely in- 
effective there ; and it is considered that the burning of the trash in the latter 
country may be responsible for this difference. 

The problem of froghopper in Trinidad is recognised as being extremely 
complex. And although the pest is of only local interest it is probable that 
its investigation wiK lead to improvements in field practices, which may be of 
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importance in other countries as well and, indeed, possibly in other crops as 
well as in sugar cane. ** The control of insect pests of the sugar cane is a 
subject in which the College can help and is helping. The problems nearest 
at hand will naturally be the first to be studied, and as staff and funds accumu- 
late other problems can be taken up. The West Indian group of sugar locali- 
ties has its general pests, while the localities have special problems. The 
field for investigation is interesting and the means for research study are being 
developed.” 

A short note is appended on Mycological and Bctcteriological prohlema 
by H. R. Bbiton- Jones ; although, apart from an investigation into the 
economic possibilities of the green Mascardine fungus (Metarrhizium aniao- 
pliae) as a factor for controlling froghopper, no special research work has 
been imdertaken by the mycological staff. This is owing to the fact that 
it consists of only one member at present employed, and his services are 
required in other directions. It is recognised that there is ample scope for 
research with regard to the sugar cane and, as instances, root disease and 
mosaic are given for the field, and the micro-organisms in the manufacture of 
rum and manufactured sugar for the factory, together with the whole question 
of the use of by-products, especially as regards organic manures. It is suggested 
that a study of the nutritional requirements and physiological processes of 
micro-organisms in the tropics may quite possibly result, for instance, in the 
production of a different although somewhat similar product which would 
yield far better and cheaper results than “ Adco.” 

The use of By-prodiLcts in field and factory is summarized by W. Scott. 
He remarks that the cetsual visitor to a modem factory is greatly impressed 
by the devices for steam economy, the use of bagasse as fuel, filter-press 
cake as fertilizer and molasses for various purposes ; and feels that nothing is 
wasted. The technologist is not so sure about this ; the mere using of a by- 
product does not preclude waste, and what is weuited is to use it to the best 
advantage. The use of trash and cane tops is still a matter imder debate ; 
in some countries they are simply burnt, in others carefully utilized as litter 
for the pens or dug into the groimd. In Hawaii trash appears to give no 
advantage to the soil on irrigated fields, whereas it has been found of distinct 
value in the absence of irrigation. Such variations are dictated by general 
economic conditions, the climate and the soil ; but where conditions are favour- 
able the most scientific method is to return it to the soil in the form of pen 
manure. 

Bagasse or megass has been used for fuel since it was first discovered to^ 
be possible to do so ; and in modem factories it has been so economized as to 
leave a large surplus. And the question had to be faced as to what to do with it. 
In Hawaii a coarse paper was made to act as a mulch in pineapple plantations : 
it has been used as fuel for locomotives in other places although this use is 
condemned in Java because of its slow combustion ; where nothing suggested 
itself it has been simply cdded to the cattle pens or returned to the fields. 
Latterly it has been determined as an important source fpr cellulose, and the 
question has even arisen whether it would not be profitable to displace it from 
its fuel position altogether and use something else. 

It makes excellent fibre board which it is claimed has remarkable heat 
and sound insulation. The best known form is the ” celotex ” of Louisiana ; 
and there a^re other projects for using it as packing-case material and lumber 
generally. Dry bagasse contains 50 per cent, cellulose, cmd a recent process 
claiins to have overcome the difficulties, so that paper pulp of good 
quality can be made from it. If the xxumufacture of high grade paper were 
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rendered possible there would be a great commercial future^ because of the 
ever increasing cost of the transport of ordinary wood pulp. Lastly, celltdose, 
already mentioned, would seem to be a practicable outlet, both for explosives 
and artificial silk. The whole matter is of course dominated by economic 
considerations and before making any alterations these must be fully explored. 
Making the necessary alterations in the boiler plant would be a costly business, 
and the transport of such a light, bulky material would be difficult. The aim 
should be to do most of the preparation at the factory itself and, if paper pulp 
were possible, all difficulties would be greatly diminished. The author notes 
that, if it were a question of introducing a new fuel, the old idea of diffusion 
might very well have a fresh trial : this would have certain advantages in 
rendering the factories more fiexible in their cap6U3ity at different times, and 
would of course do away with the difficult problem of removing the colloids 
from the juice. 

Molasses presents many problems, as it always has done since the time 
when every factory found a ready sale for its rum. With prohibition and high 
taxation the world production of rum has declined greatly, and other uses 
have to be found. Molasses is sometimes used as fml, to supplement the 
bagasse for steam. A poimd of molasses with 60 per cent, total sugars is 
equal in this respect to one pound of bagasse with 20 per cent, moisture, 
and the market value as fuel would not be more than IJ cents per gallon. 
From this it will be seen that it can only serve as a fuel where this is very 
costly and there is no other use for molasses. Lastly, there are alcohol^ yeasty 
and its by-products. In fact this has been claimed as the most profitable use 
for it, and probably may be so in certain large coimtries such as Germany 
and the United States. In these coimtries there is a large and increasing 
demand for industrial alcohol to be used in many industries ; and a huge 
artificial demand has been created in the latter country for yeast and carbon 
dioxide, the latter for beverages, food preservation and refrigeration. It is 
stated that a large proportion of the molasses used in the United States is 
imported from the tropics, and that the producer seldom averages a price of 
three cents per gallon. 

The author gives his experience when called upon in a British Colony 
to investigate the technical and economic aspects of utilizing the molasses for 
the production of alcohol, yeast, carbon dioxide and potash, and this is very 
interesting reading. The conclusion seems to be that, without concerted 
action among the sugar maufacturers, in the development of markets and the 
removal of legislative barriers, little can be hoped for in these directions. 
The production of motor spirit is still in its infancy, and is of special impor- 
tance from the Empire point of view because of the very small proportion of 
petrol produced within it to meet its requirements. The uses of these two 
fuels are compared in different types of engines, and the problems still to be 
solved in the motor spirit industry before it can be firmly established are 
enumerated. 

The use of molasses in cattle food has long been known and practised, the 
first form produced on a large scale being “ molascuit ” in Demerara. But 
the manufacture of such foods has gradually shifted to the consuming corn- 
tries and efforts should be made to bring it back again. It is suggested that 
as molasses feeds must be supplemented with rich protein material, these 
might provide a suitable outlet for the utilization of rotation crops oh sugar 
estates ; while the balance could be exported direct, once the deterioration in 
transit and storage were overcome. As s, fertilizer molasses has foimd favour 
in Mauritius and Java. According to certain figures of increased production 
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the net value realized wae 2| cents per gallon, on a conservative basis. The 
results obtained in Mauritius are greater than Inight be expected from the 
chemical composition of the molasses, and it is suggested that the explanation 
may lie in the aid given by it to nitrogen fixing organisms in the soil. Hitherto 
manurial experiments in other countries have not given such favourable 
results as those obtained in the two countries mentioned. 

The use of fUter-press cake has also produced better results in some coun- 
tries than in others, and two methods adopted at St. Madeleine in Trinidad 
are interesting and worth repeating. On certain estates six inches of the 
cake are evenly distributed over the pen in crop time, say, once or twice a 
week, and covered with litter : after continued trampling a pen manure of 
excellent quality is produced. Another portion of the cake is transported to 
a siding, and throughout the cropping season alternate layers of cake and 
ashes are built up : it is proposed to add to this heap later all refuse containing 
orgauiic matter, and to spray it at intervals with lees from the distillery. 
The ashes from the furnaces are rich in potash and phosphates and this appears 
to be a logical method of disposing of them. When not used as a fertilizer 
they are used on railway tracks and paths, and light bricks for paving can also 
be made from them. 

The author concludes this summary with the remark that the apparent 
apathy of the planters in the matter of utilizing by-products is largely due to a 
lack of organization, and also to a proper orientation in the industry taken as 
a whole ; and that, with recent developments, and liberal support of Research 
Institutions, there is little likelihood of the development of by-products being 
overlooked. 

Little space is left for the two remaining papers on subjects of import to 
the plantation, namely. Health and Efficiency, and Costings and Eecords, 
In the former E. A. Seagab states that his department of hygiene was brought 
into being by a subvention from the Board of Health of the Rockefeller Foim- 
dation. In a brief note, he first refers to the stimulating action of the Board 
on public interest in the connexion between the health and the efficiency of the 
workers ; and the fact that many of the ailments in the tropics are preventable, 
in that they are due to the invasion of the body by animal and vegetable 
forms which are often carried by insects. 

He also refers to nutrition. “ The food supply of the world has only 
increased by 1 per cent, of recent years and there is insufficient food produced 
to feed the inhabitants *’ ; and it was long ago predicted that the temj^erate 
regions would ultimately have to call upon the tropics for a supplemental 
supply. But one great difficulty in the torrid zone is the unceasing conflict 
between animals, plants and man, on the one hand, and the teeming lower 
forms of life seeking to grow and increase at their expense on the other. 
The mastery of man can only be Anally obtained by scientific research, through 
which he will be able to strike a balance between these contending forms, and 
eontrol them. To illustrate the need for such study he gives a local example. 
There are nearly 100 species of mosquitoes in Trinidad : twelve of these belong 
to the genus Anopheles : only three of these appear to act^ carriers of malaria, 
and only one of them can be regarded as at all efficient in so doing. This form 
has been found to have definite breeding proclivities as regards season and 
type of water. The fight against malaria is thus narrowed down and rendered 
easier, and the cost of control will be proportionally reduced. Evidence has 
accumulated that defective diet, apart from actual deficiency, has a great deal 
to do with infantile mortality, and also directly or indirectly with the diseases 
and mortality of the adult labouring classes. This is one of the cases where 
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oo-operation between the estate owners and the department of hygiene will 
lead to useful results. 

Trinidad has the statistical reputation for a high death rate from nephritis 
or inflammation of the kidneys : this ranks third as a cause of deaths in the 
island. It is often thought that there may be local factors operating to 
produce it ; and the department is now investigating this aspect, with the 
cordial assistance of the medical department. Many similar problems remain 
to be studied, the solution of which will not only lengthen the span of life and 
efficiency of the labourer, but also be a direct gain to the employer. 

The subject of Costinga and Records is considered by G. Wright from the 
point of view that their analysis wdll act as an aid to management. It is 
this analysis by the manager which is the important thing, and cases are 
given of definite economies being effected in this way. The paper is closely 
reasoned, and would perhaps be more easily read if a few more examples had 
been interspersed. The subject is a very -wide one, including as it does petti- 
fogging savings of a few pence in oft repeated tasks and the study of the appro- 
priate size of an estate for economic working, with the sub-division or amal- 
gamation of its sections and heads of expenditure. Space forbids anything 
more than this brief mention of the paper, which it will be worth while for 
every manager, from the smallest to the largest to read, mark and inwardly 
digest, unless he has already devoted careful study to the question. On 
some of the larger estates in the island elaborate and efficient systems of cost 
accountancy have of course been instituted, and in all cases “ have proved 
beneflcial.** 

C. A. B. 


Formosa. 

Sugar Output, 1936-37. 

His Majesty’s Consul at Tamsui (Mr. P. D. Butler) informs the Depart- 
ment of Overseas Trade that final statistics for the Formosan Sugar Crop 
1926-27, show a total production of 6,709.944 piculs (about 396,000 tons) of 
centrifugals and 142,000 picule (about 8300 tons) of brown sugco's. As com- 
pared with the figures for the previous season, centrifugals decreased by 
1,406,000 piculs (say 83,000 tons) and brown sugars by 78,000 piculs, or 
4600 tons. Production of centrifugals by each of the principal sugar com- 
panies was as follows ; — 

COXPAKT. PBODUOnON. 


Taiwan Sugar Co 

Piculs. 

. . . . 1,801,362 . . 

Tons. 

106,370 

Shinko Sugar Co 

.. .. 87,186 .. 

5,148 

Meiji Sugar Co 

.. ' 867,046 .. 

61,199 

Dai Nihon Sugar Co. 

. . . . 613,018 . . 

36,199 

Toyo Sugar Co 

.. .. 818,127 .. 

48,310 

Ensuiki Sugar Co 

.. .. 873,762 .. 

61,696 

Niitaka Sugar Co 

. . . . 630,480 . . 

31,326 

Teikoku Sugar Co 

. . . . 883,280 . . 

62,168 

Tainan Sugar Co 

113,040 . . 

6,676 

Taito Sugar Co 

. . . . 46,641 . . 

2,748 

Shinohiku Sugar Co 

.. .. 24,371 .. 

1,439 

Sharoku Sugar Co 

.. .. 40,176 .. 

2,372 

Koshun Sugar Co 

. . . . 11,668 . . 

683 


6,709,944 . . 

396,222 
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Organic Manures from Sugar Cane.' 

The Utilisation of Field and Factory Refuse. 

By F. HABDY, M.A. 

Professor of Chemistry and Soil Science. 

The profitable utilization of field and factory refuse is one of the most 
important problems in modem sugar cane agriculture. Among the available 
waste products are cane-tops, weeds, grctss and roughage, cane-trash, cane- 
bagasse, filter-press mud, low-grade molasses, scums and skimmings, boiler 
ash and clinker, fine and stack dust, fermentation-vat sludge, lees, machinery 
and fioor washings, and animal excreta. Usually these waste-products are 
either left on the land to rot, or relegated to tip-heaps, or diverted down 
drains to rivers and the sea. Even when some attempt is made to make use 
of them, the methods practised are wasteful or even harmful, the main object 
in many cases being merely to dispose of the refuse with the least possible 
trouble. 

In considering the various methods whereby waste products may best 
be utilized, primary consideration should be given to their possible role in 
the problem of fertility maintenance in sugar cane soils. It is a fitting adage 
that everything that comes from the soil should be returned thereto. 

The Utilization op Waste Vegetation. 

Apart from material used as stock-fodder, vegetable matter left on the 
land is liable to decay in a manner which leads to losses in substances of nutri- 
tional value to crops. Futhermore, fresh green material merely turned into 
the land often ferments in such a way that little true humus is formed from it. 
On the^other hand, dry vegetable matter is difficult to inco^'porate, and it may 
temporarily deplete the soil of nitrate-nitrogen. Hence the most satisfactory 
way of dealing with waste vegetation is to treat it by processes that will pre- 
serve its nutrient components, and convert its cellulosic substance into valu- 
able htunus. There are various means for doing this. 

(а) Pen manure , — A time-honoured procedure, well known to everyone, 
is to use the waste material as bedding for stock, and thus to make pen 
manure from it. The biochemical processes whereby litter impregnated 
with animal excreta becomes changed into pen manure through the agency 
of certain nucro-organisms, need not be discussed again in this place. Careful 
study of these processes at the Rothamsted Experimental Station has led 
to a complete understanding of the fimdamental facts underlying the mechan- 
ism of their action. Moreover, it has led to a feeling of confidence that satis- 
factory pen manure can be manufactured without the intervention of farin 
animals. This departure from the belief that the virtue of pen manure lies 
entirely in its formation through the operation of mysterious and uncon- 
trollable processes marks really important progress. 

(б) Synthetic pen manures , — ^We now know that, given a suitable nidus, 
certain ubiquitous micro-organisms can convert waste vegetable matter into 
material that resembles pen manure in all its valuable properties. The 
conversion requires certain well-defined environmental conditions, such as a 
suitable water-content, a suitable degree of aeration, the presence of sufficient 
base to neutralize ewidity, and sufficient food material, notably nitrogen, to 
satisfy the needs of the organisms. 

In a pen manure heap, the requisite nitrogen is supplied by compoimds 
contained in animal excreta. In a synthetic manure heap, the nitrogen is 
added in some other form. There is no advantage to be gained by greatly 
increasing the amount of n itrogen in any case, as the believers in heavily 
1 Beproduced from TwjpicfA AoriaOture, IV, Ko. a, 47-48. 
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cake-fed bullook manure have difioovered. Generally, in a pen manure 
heap, the amount of nitrogen added in exoreta is more than enough to satisfy 
the nitrogen requirement of the micro-organic flora needed to convert the 
whole of the celliilose of the litter into manure. Recognition of this fact 
has led to the development of the MawritUm pen manure whereby a 

smaller admixture of animal excreta with waste vegetable matter of the sugar 
estate is allowed than ordinarily obtains in the preparation of normal pen 
manure.* 

The nature and composition of the waste vegetable matter employed 
in the making of manure heaps, quite apart from considerations of the 
nitrogen question, introduce additioncd factors of great Importance. Cellulose 
decomposing organisms require (besides nitrogen) organic foodstuffs of the 
nature of simple carbohydrate substances, such as gummy pentosans, starches 
and certain sugars. Different vegetable materials contcdn different amounts 
of suitable carbo-hydrates, and many of them resist breakdown because of 
their deficiency in these compounds, and because of their high content of 
fibrous, woody cellulose. Thus, cane-tops, cane-trash, and succulent weeds 
and grasses are quite easily broken down^ because they contain relatively 
high percentages of the simpler carbohydrates (between 40 and 55 per cent, 
of the total dry matter), and low percentages of resistant woody cellulose. 
On the other hand, cane bagasse, scrubby weeds and woody bushes contain 
much smaller proportions of the simpler carbohydrates that are needed as 
food for the micro-organisms, and much greater proportions of resistant 
woody cellulose. They are therefore less easy to break down, and seldom 
form satisfactory memure, imless specially treated. 

(i) “ Adco ” manure. In the “ Adco *’ proceaSf decomposition of waste 
vegetable matter is accomplie^ed by artificially providing the right conditions 
for the growth of the proper micro-organisms which are always naturally 
present in sufficient numbers thoroughly to infect the heap.* The patent 
mixture made by “ Adoo ” Limited, contains sufficient extra nitrogen and 
neutralizing base to satisfy all requirements. 

(ii) DisHUery sludge manure. Theoretically, certain nitrogen compoimds 
other than those used in the manufacture of “ Adco ” mixture ought to serve 
the same purpose, although the resulting manure may not be so well baletnced. 
We have seen that the nitrogenous components of animal excreta (chiefiy 
urea) are adequate and suitable. It appears possible that the nitrogen 
compounds present in distillery sludge (consisting mainly of dead yeast cells) 
and factory skimmings, might also prove suitable and adequate. The im- 
portant preliminary trials performed by Mr. V. M, Hinchy at Coroni Estate, 
Trinidad, and described in Tropical AgruyuUnre^ July, 1927, certcdnly demon- 
strate that this contention is not unreasonable, provided all the requisite 
conditions are observed. 

(iii) Fitter-press mud marmre. Perhaps filter-press mud may be used 
instead of distillery sludge in making synthetic manure from waste vegetable 
matter of sugar estates. It certainly is worthy of trial, either alone or mixed 
with other nitrogenous materials. 

(iv) Compost rnamure, A fxirther extension of these suggestions points to 
the possible utilif^ Oi making compost heaps from most of the waste materials 
enumerated at tha Otitset. The basis would be cane-trash, scrub, grass, 
and surplus ba g a sse^ The extra nitrogenous components would be distillery 
sludge, filter-press aefud, and even molasses. The water required could bo 
added as lees and Ibctory skimmings. If the compost heap were made in 


> See TropUml Agrioiat!ur$, Vol. 1. 1024, p. 116. 
* See Tfopioa AgrimOtuH, Y^l. if, 1025, p. lOS. 
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the open, rain-water Would serve to make up deficiencies, but it would be 
advisable to guard against excessive leaching, otherwise valuable ingredients 
such as potassium compoimds, might be lost. 

In order to render a compost heap more open and permeable, boiler-ash 
and stack-dust might be sprinkled over the layers of vegetable matter as the 
heap is being constructed. The procedure is certainly worthy of extended 
trial, for it would adequately deal with large quantities of waste matter, 
and would convert all of them into a manurial material whose composition 
and condition would render it eminently suitable for direct application to 
the land. 

Economic Considebations. 

The chief requisite of any system of manure manufacture is that it should 
be practically feasible and reasonably cheap. In making ordinary organic 
manure in stock-pens in the estate yard, fodder and litter must be carted from 
the fields, traces and waysides, and provision made for the sheltering and 
watering of the farm animals. Furthermore, the finished manure must be 
carted out again at the correct time to the places where it is to be applied. 
The transportation costs are thus liable to be very high, especially on estates 
that are not provided with efficient railway systems or with adequate roads. 
Consequently, fields remote from the yard are liable to be neglected when the 
manure is distributed. 

To overcome those objections, field pens are frequently advocated. 
For field pens to be satisfactory, the breed of stock should be one capable of 
resisting exposure to weather. Furthermore, an adequate water supply in 
the form of streams or ponds must be easily available, and the stock-keepers 
must be reliable, for decentralization reduces opportunities for strict super- 
vision . 

These conditions are not materially altered when the Mauritian system 
is practised. They may even bo aggravated, in that chopping machinery 
and attendant mechanics are needed, in addition to extra labourers for trans- 
ferring the manure from pen to pit. 

On the other hand, synthetic manure making is less exacting. Provided 
adequate water supply is available, synthetic manure heaps may be con- 
structed in fields where the manure is subsequently to be applied. Where 
the periods of rainy weather synchronize with the times when the wewste 
vegetable material can be stacked for watering, considerable saving, however, 
may be effected. The main problem to be solved in the manufacture of 
synthetic manures is therefore the collecting and the wetting of the heap. 
Apart from the cost of the mixture itself, “ Adco ” manure offers great 
possibilities as a system of manure making on sugar cane estates. 

Where distillery sludge or filter-press mud is used as a possible substitute 
for “ Adco ” mixture in the preparation of synthetic mcuiure, the question 
of its transportation from factory to field is necessarily introduced as an 
additional factor. 

There appears to be no reason why a critical examination based on accu- 
rate costing and aided by chemical analysis, should not be made of the 
various proposed methods for manufacturing 83mthetic manures from sugar 
cane field and factory waste materials, on those estates where fertilities permit. 
By such means, the most economical procedure will readily be revealed. 
There is no doubt that the practice of growing sugar canes on lemd whose 
fertility is suffering progressive depletion through continuous cropping will 
eventually end in disaster. 
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Honduras— Another Little Known Sugar Country. 

By ARTHTTB H. ROSBNFXLD. 

Oonsulting TeohnologiBt, American Sugar Oane League. 

Tucked away on a narrow coastal plain between the azure waters of 
the Caribbean and the majestic Spanish Honduras mountains, rising to a 
height of as much as 8000 ft. from two to four or five miles back from the 
ooeust, lie extensive fields of excellent Cristalina cane developing under soil 
and climatic conditions which appear to be ideal for this old standard veiriety. 
Ofi the beaten track, in a beautiful setting, this industry, with its men and 
its methods and even factories transplanted from Louisiana within the last 
two decades, constitutes an interesting study for the casual tourist, the 
economist or the roving sugar man. 

Location^ topography and climate , — ^There are two main sugar develop- 
ments in Spanish Honduras, both on the north coast of this tropical country. 
The larger and more modem one, i.e., more modem from the standpoint 
of the factory at least, is the “ La Lima ” estate of the Cuyamel Fruit Com- 
pany, located near Puerto Cortez. The other development is the “ Monte 
Cristo ” property of the Honduras Sugar & Distilling Co., the sugar section 
of the widely fiimg properties of the Standard Fruit & Steamship Co., of 
New Orleans. Both of these industries have been developed on original 
banana plantations, the exploitation of the latter fruit being the principal 
business of both the Cuyamel and Standard Fruit Companies. The writer 
in this article will limit himself to a description of the “ Monte Cristo 
properties, located from 6 to 30 miles west of Ceiba, on which estates he 
recently had the privilege of spending a most enjoyable tune. 

While the surroundings are those of the typical humid tropics and in 
no way resemble the arid deserts surrounding the Peruvian canefields, the 
lay and formation of the land along this coast are very similar to the so-called 
coastal “ valleys ” situated in the deltas of the various rivers which find 
their way from the Andean slopes to the Pacific Ocean. Rainfall, however, 
more closely approximates to that of the eastern slope of the Andes. In the 
Honduras sugar sections, the mountains, running from east to west and rising 
quite abruptly from the coastal plain, form a natural obstacle to the southerly 
movement of the clouds, which results in an abundant precipitation along 
the northern coast, averaging from 90 to 100 ins. per annum. The following 
table of rainfall observations, the average of that on several farms of the 
Monte Cristo ” properties, will furnish an approximate idea of the normal 
distribution of the rainfall. The “ dry ” or crop season usually commences 
about the 1st of February and terminates the first part of July, although 
even during these months, as may be seen from the table, there is usually 
what in most sugAT coimtries would be considered quite a high precipitation. 
The porous nature of the soil and the substrata, however, permit of this 
heavy rainfall being carried ofi very rapidly — ^in fact it is due only to this 
heavy and well distributed rainfall that good cane jdelds can be produced 
on these excessively well drained lands. i 

SoiU , — ^The soils of these coastal plains are of alluvial origin, formed 
over what was originally the ocean beach by the silt brought down by the 
numerous rivers from above, and possess all of the well known advantages 
of this type of soil. Their greatest fault, in many cases, is their extreme 
thinness, which at times is but a few inches, which small Amount of soil 
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over an extremely sieve-like substratum, is incapable of resisting dry weather 
for even a comparatively short period of time. There is practically no sub- 
soil, most of the cultivable lands, varying from about Sins, to 2 to 3 ft. in thick- 
ness in extreme cases, being superimposed, as would be expected from their 
formation, on permeable strata of gravel or, occasionally, of sea sand. Not 
uncommonly there are outcroppings of gravel in more or less large areas 
amongst the thinner lands and, while attempts are sometimes made to grow 
cane on these axeas where they occur within the confines of a plantation, 
there is really little chance of producing paying crops thereon and they would 
much better be left out of cane entirely, even if doing so would at times 
prevent the aesthetic squaring off of the fields. The extreme permeability 
of the substrata and the natural slope from the moxintains to the sea make 
any necessity of artificial drainage, even in the rainiest season, very rare 
indeed. 'The soils are in general remarkably easy to work, the physical 
condition being exceptionally fine, and implements can generally be put into 
them within a day or so of very heavy rains. Likewise, there is compara- 
tively little bad grass growth and most of the weeds are easily cultivated 
out. 

CoMPABATiVB Bainfall, 1925-26. 


.Tfl.TiiiA,ry 

1025. 

4*33 . . . 

1926. 

24*66 

‘R’AhniA.ry 

7*20 . . . 

10*17 

MumVi 

0*82 . . . 

10*79 

April 

0*79 . . . 

0*54 

Mfiy 

10*78 . . . 

2*68 

.Tune 

6*16 . . . 

3*78 

July 

4*31 . . . 

4*84 

August 

6*77 . . . 

4*23 

September 

6*78 . . . 

6*24 

October 

4*44 . . . 

7*71 

November 

21*38 . . . 

24*88 

December 

18*63 . . . 

5*37 

Total 

91*19 ... 

. . . 105*77 


Probably the greatest defect of these soils, aside from their thinness, 
is their almost uniformly high acidity, the pH ratio ranging from as low as 
4*2 to, in very rare cases, around the practically neutral figure of 7 to 7*2. 
The majority of the soils seem to range between pH 4*5 to 6*6. The use of 
lime is very much indicated here and this, in combination with the turning 
under of cow peas, which do very well on most of these soils and would 
probably do better yet in combination with liming, will very likely settle 
the majority of the fertilizing problems for many years to come. 

Although the physical and chemical properties of these soils will vary 
to some extent with the nature of the rocks over which the streams forming 
them have flowed and with the rate of fall of the rivers and conformation 
of the land, the proportions of sand and clay in most of the soils do not vary 
greatly, even though there are occasional small areas of quite distinct quality 
from the average. Most of the soils may be classified as sandy loams. 
Occasionally there are found some slight admixtures of red clay and even 
small outcroppings of a stifl white clay formation. 

Preparation and planting , — Outside of Peru it is doubtful if there is 
any place in the world where the preparation of land for sugar cane is carried 
put along lines of such a high scale of excellence as on these properties. 
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A considerable amount of the heavier work of preparation is done with 
large Holt caterpillar tractors. 

In preparing new land for cane, which is usually what is known ae 
huamiU or old banana land on which the bush has been allowed to grow 
for several years, the bush must first be cut down and then all trees felled 
and cut up in lengths suitable for convenient hauling off by tractors or mules 
after the fire has passed through the cut. Careful inspection is then made 
of the svirroundings and steps taken to avoid any damage from the burning 
of the trash, which is the next step in clearing. Stumps are then dug out 
or cut to at least a foot below the surface, to avoid eventual difficulties 
in ploughing. This stumping is the most difficult and expensive part of the 
kmd clearing. 

There are always certain parts of the debris which do not bum well, 
either on account of the fact that they were not well dried out or because 
the fire passed over them too quickly. These unbumt portions of brush 
are then either piled up and rebumt or loaded on to carts and hauled off 
at the time that the stumps are carried out. This leaves the land fairly 
clean, except for the unbumt trees, which the tractors or mules may now 
enter and remove, leaving the cleared land ready for its first ploughing. 

Two ploughings and harrowings are generally given to these lands, 
which leave them as a rule in the condition of a well spaded plot, very much 
as the Peruvian cane soils are left after their deeper ploughing with cable 
ploughs. The fields are then laid off and the rows marked off with a share 
plough, usually at ft. The rows are deepened with a large double mould- 
board plough, with wings, opening a wide furrow into which the finely pul- 
verized soil has fallen to some extent, leaving an absolutely ideal seedbed. 

The seed, which is carefully selected and always planted in an ideally 
fresh condition, the seed cutters never being allowed to get much ahead of 
the planters, is planted according to the Louisiana continuous row system, 
but only about half the amount of seed employed — one running row with a 
small lap. It is usually cut to 18 or 20 in. pieces after being laid in the row, 
and two seed pieces are always planted at the ends of the rows. The cane 
is covered with around 3 ins. of dirt by 7 in. single-mule ploughs. Men are 
are sent behind the ploughs with hoes to bury any seed left uncovered by 
the ploughs. 

Cultivation and harvest . — This plant cane is then left until the first shoots 
begin to show, when a triangular tooth harrow is nm down the rows to spread 
out any excess of dirt over the cane and remove the superficial weeds. About 
three weeks later little Planet Jr. 5-tooth cultivators are sent along the 
middles to keep down the grass. When around 18 ins. in height a little 
dirt is thrown from the rows to the middles ancl, while “ on the offbar furrow,” 
the rows are usually cleaned of grass with hoes. Reversible disc-harrows 
are then sent down the middles, restoring almost fiat cultivation, and later 
dirt is returned to the rows with share ploughs. From this period on until 
the cane is closed almost all cultivAtioi^ is given with the disc harrows, very 
little dirting up of the rows beini; employed. 

The cultivation of stubble eene — and as many as nine stubble crops 
are occasionally taken off oxjl tile deeper lands — ^is similar to that of the plant 
after the trash has been The cane is allowed to sprout until the rows 

are well marked, when the middles are wrapped ” and the rows offbarred 
with share ploughs, i.e«i ttro furrows are run down the centre of the middles 
and then two close to the cane, throwing the dirt toward the middles. The 
oane is usually left ** <91 the offbar furrow ” not over 15 days, when the 
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middles are disc-harrowed as with the plant and a little dirt returned to the 
rows with share ploughs. 

The middles are again broken out when the cane has had about sue 
months' growth and is beginnning to shade the ground, the dirt being thrown 
to the cane. A thorough and final harrowing is generally given then and, 
if there is considerable grass in the cane, a final weeding with machetes — 
almost always done by contractors. 

Cutting and delivery of the cane is well co-ordinated and the cane 
usually reaches the mill within 48 hours after cutting. Stumps are usually 
left unnecessarily high, but Mr. Dxtnstone, the present efficient manager, 
assures me that, with the introduction of the tonnage system of cutting 
instead of the old day system, he has been able to materially improve the 
t 3 rpe of cutting, as the peons now realize that it is to their advantage to cut 
as low as possible and thereby obtain so much more weight. On the task 
basis the course of least resistance is followed and the cane cut too high. 

Insects and diseases , — Although there have been reports in past seasons 
of very heavy infestation with the moth stalk borer (Diatraea saccharalis 
Fabr.), the writer found such an extremely light infestation at the time of 
his visit that it was negligible. The brevity of his stay and the absence 
of any noticeable infestation by the borer made it impossible for him to deter- 
mine whether or no the decrease in borer infestation is due to a number of 
natural enemies, but conditions would indicate that this is the case. 

Grasshoppers (Schistocerca sp,) occur abundantly at times, due to heavy 
migrations from the interior at intervals of several years, and during these 
periods of abundance always do considerable damage and even totally 
destroy some young plantings, making much replanting necessary. They are 
combated by the usual methods employed against the hopper stages in coun- 
tries where these insects constitute a scourge — ^trenching, burning, etc. 

To the writer’s great surprise, he was able to find no trace of mosaic 
disease on these properties, so that this section of Honduras at least will 
have to be added to the very reduced list of honour of cane sections not 
having this dread enemy in their midst. This condition is undoubtedly 
due to the fact that there have been practically no importations of varieties 
into these properties for many years and it is to be hoped that the manage- 
ment will be extremely circumspect in this regard in the future. 

No trace of gummosis could be found, either, about the only noticeable 
disease being occasional areas lightly infected with Helminthosporium leaf 
spot, to which Cristalina is not particularly susceptible. Red rot of the 
leaf sheath occurs commonly on the stonier, thinner soil areas where the cane 
has not developed well, but can hardly be found in the better grown fields. 

Production , — Yields of cane per acre vary from around 16 to 50 odd tons 
per aore, depending on whether the thinner, more gravelly lands are culti- 
vated or whether the plantings are on the superior and deeper soils. It 
seems to the writer that, by eliminating the poorer lands and concentrating 
only on the better ones, of which there are large eureas available, and by 
correcting and maintaining the fertility of these through the use of leguminous 
green manures and limitig, average yields can quite easily be brought up 
to 35 to 40 tons per ewre of cane of very good sugar content, the latter running 
just about parallel with Cuban juices at corresponding periods of the year. 

Conclusion , — As regards the state of development of the Honduras 
8ug€ur industry on the whole, it compares most favourably with many of its 
laiger and better-known competitors, whereas in soil preparation and cul- 
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tivation there are very few s\igar coiintried that can compare with Honduras 
on a favourable basis. When the present period of wild over-production has 
passed and a little higher range of prices has been established for sugar» 
as will imdoubtedly come to pass within a comparatively short time as world 
consumption increases at a faster rate than production, the writer has no 
hesitancy in predicting that the Honduras sugar industry will develop in 
accordance with the exceptionally favourable conditions surrounding it in 
many ways. 


Determination of the Amount of Sulphur Dioxide in 
Mauritius Direct Consumption Sugars. 

By LOUIS BAISBAO. F.O.S.. 

Sugar Technologist. Department of Agriculture, Mauritius, 


That sulphurous acid is present in direct consumption sugars obtained by 
sulpho-defecation is a fact which has long been known, but no one has heeded 
it, the quantities being so small. Attention however, has recently been 
directed to its presence by the new Public Health (Preservatives in Food, etc.) 
Regulations of the United Kingdom, dating from the 1st of January last. 
In December, 1926, the Sugar Syndicate of Mauritius applied to the Depart- 
ment of Agriculture to know what to do on the subject of our white direct 
consumption sugars, and the writer took up the matter. 

Seeing that there is no official method of determining sulphurous acid 
in sugars, it was necessary to find one which could be adapted to our product. 
In some work published by Dr. F. W. Zebban, in Louisiana, in 1908, the 
conclusion was reached that in certain cases direct determination by means 
of iodine solution gave very satisfactory results. However, when dealing 
with sugars. Dr. Zebban did not give the modus operandi which he followed. 

Firstly, therefore it was desirable to make certain that pure sugar is 
without influence on iodine solution. In doing this, refined sugars made from 
cane and from beet were employed. In these two cases, in a solution contain- 
ing 60 grms. of sugar, 10 c.c. of sulphuric acid (30 per cent.) and a little starch 
indicator, the first drop of standard iodine solution, corresponding to 1 mgrm. 
of SO* per C.C., gave a blue colour which persisted several minutes. The 
second point to establish was the correlation between the direct iodometrio 
and the distillation methods, which latter is the official American procedure 
for the determination of sulphurous acid in food products,^ and was the one 
employed by Dr. Zebban in 1908. 

Methods used. 

lodometric : 100 grms. of sugar dissolved in 300 c.c. of water, 10 c.c. of 
sulphuric acid (30 per cent.) 2 or 3 c.c. of stwch solution (1 per cent.). The 
standard iodine solution was added rapidly, stopping when a blue colour 
appeared, which persisted after 2 to 3 minutes. This determination can be 
carried out very quickly, and when repeated in duplicate or triplicate gave 
identical figures. 

Distillation : 200 to 200 grms. of the sugar (depending on the sulphur 
dioxide content), dissolved in 1000 c.c. of water which has been boiled a few 
minutes, were plaoed in 4 distillation flask connected with a Liebig condenser, 
the extremity of which entered an Erlenmeyer flask, containing saturated 
* ** OiBolal and Tentative Hetboda of Analysis of the A.0 JL.0.*' Second Edition, page 185. 
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broxx^e water. About 1 grm. of sodiuixi bicarbonate was also placed in the 
distillation flask, which was closed by a two-holed stopper, in which were 
placed a tap funnel and the bent tube of the condenser. Then 5 c.c. of syrupy 
phosphoric acid were introduced into the distillation flask, the contents of 
which were boiled until about 300 c.c. of distillate had passed over. The 
excess of bromine in the distillate was expelled by boiling ; 6 c.c. of hydro- 
chloric acid (26 per cent.) were added, and some barium chloride solution 
(10 per cent.). This liquid was boiled ; then, after standing for 18 hours, the 
precipitate was filtered off, calcined, and weighed. The weight of the pre- 
cipitate X 0‘2747, and brought to 100 parts, gave the weight of SO, present in 
the sugar. A blank determination gave 1 mgrm. of barium sulphate, which 
weight was deducted from that of the precipitates found in each determination. 

On 10 analyses of sugar of different origins the average between the two 
methods was : By iodine, 0-00446 grm. and by distillation 0-00445 grm. of 
SO, per 100 grms. of the sugar ; in other words, 44-6 and 44-5 parts per milhon 
respectively, the individual differences not having exceeded 1 part per million, 
one way or the other. One concludes, therefore, that for white direct consump- 
tion Mauritius sugars the determination of sulphur dioxide by the direct 
iodometric method is very satisfactory. 

Results Obtained. 

Using this method, 65 sugars were analysed, these samples in fact repre- 
senting the product of practically all the factories in Mauritius. In 60 of 
these the quantity of sulphur dioxide (SO,) varied from 10 to 70 parts per 
million, which latter is the extreme limit permissible, and only in five cases 
was this figure exceeded. Sugars, it was observed, coming from factories 
in which the evaporator syrup (clairce) was decanted after the addition of 
phosphoric acid contained the least sulphur dioxide, and the quantity of SO, 
appeared to vary inversely to the quantity of phosphoric acid employed. 
Sugars of the extra fine type, or Grewie A, obtained by the decantation of the 
evaporator syrup without using phosphoric acid, with or without the addition 
of sodium hydrosulphite to the vacuum pan, contained more sulphur dioxide 
than those produced with phosphoric acid, though the quantity never exceeded 
70 parts per million. 

Only five sugars, originating from three factories in which decantation is 
not performed at all, gave figures varying from 72 to 122 parts per million. 
But these siigars were of Grade B quality, which does not pass into direct 
consumption. It would seem evident therefore that the decantation of the 
syrup plays an important role in the total sulphur dioxide contained in Maiiri- 
tius sugars, the sulphites precipitated during the evaporation being thus 
eliminated. Further, the phosphoric acid displaces sulphurous acid, and thus 
assists in obtaining a sugar containing only a minimum of this body. One 
may therefore conclude by stating that Mauritius white sugars conform in 
general to the demands of the new Public Health Regulation of the United 
Kingdom. We give credit to Mr. Octave d’Hotman, Chemist at La Rosalie, 
who has rendered considerable assistance in all the analytical work here 
involved. 

Juice as expressed from the beet rapidly darkens as the result of the action of 
certain oxidizing enzymes. But accorddng to a recent patent specification,^ this 
can be prevented by the addition of a solution of monocalcium phosphate, eithw 
before extracting or pressing, or else to the juice as it issues from the press. This 
adcfition tnay also be made on the technical scale to the juice in the diffusion process 
of extracting juice. 

1 M. J. H. Savakt. French Patent, 612, 946. 
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Application of the Dye Test to Sugar-Honse 
Products, and the Relation between Certain 
Measurements and the Refining Quality 
of Raw Cane Sugar.' 

M- S. BADOLLXT aad H. S. FAINX!, 

Carbohydrate Laboratory. Bureau of Chemistry, U.S. Department of i^grloulture. 

Investigation of the effect of colloids upon the refining quality* of raw 
cane sugars is one of the most important subjects in the refining industry 
to-day. In order to make a study of colloids in raw sugars it is necessary 
to have methods of measurements which are reasonably accurate and which 
can be manipulated fairly easily. As a preliminary step in learning more 
about the colloids in sugar liquors such methods as ultrafiltration and measure- 
ment of filtrability have been developed and used as laboratory tests. 
Valuable information has thus been obtained. The dye test described in a 
recent publication* by the authors has also been applied to cane sugar refinery 
products and the data compared with the results of ultrafiltration and fil- 
trability determinations. The present investigation was made possible 
through the coiutesy of officials of the Savannah Sugar B;efining Corporation, 
who co-operated with us throughout the work. 

A number of samples were taken from lots of raw sugar which had been 
observed in refinery operations to produce melts of poor, medium and good 
filtering characteristics. The filtrability of these samples was determined by 
means of the Dawson pressure filter. This apparatus is designed to maintain 
close control of pressure and temperature, and, by means of a motor-operated 
stirrer, to keep the filter medium (infusorial earth) in \miform suspension 
during the filtration period. The pressure may be increased gradually or 
it may be maintained at the same value during the entire period. 

Several filtrations were made on each sample of sugar, varying the pro- 
portion of infusorial earth in four steps from 2*6 grms. to lO’O grms. per 
2000 grms. of 50^ Brix sugar solution and keeping all other factors constant, 
the pressure being kept constant at 20 lbs. by means of a needle valve control. 
The period of observation of filtration was 30 mins, in each instance and the 
temperature was 86° C. The filtrates collected at the end of 30 mins, were 
weighed immediately and the weights were plotted graphically against 
the weights of infusorial earth used per constant weight of raw sugar solution. 
These samples were not subjected to affination treatment before making 
the filtration measurements, but the excellent^ correlation between the 
laboratory test data and the refinery operating observations, indicates that 
this initial step is not essential in detennixnngf’the comparative refining values 
of raw sugars by laboratory tests. 

For ultrafiltration, a 20° Brut solution was prepared from 300 grms. 
of each raw sugar sample, this was filtered through filter-pap^ in 
order to make an approximate separation of particles larger than colloidal 
dimensions. The solution was then rdtrafiltered through the standard 
colloidon membranes. Sugar Was washed out from the colloid residue 
remaining in water suspension above the membrane imtil an *-naphthol 
test of the ultrafiltrate iras negative. This washed residue was transferred 
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to a platinum dish and evaporated and dried on a hot plate at 105^ C. and 
weighed. The weights of colloidal material obtained in this manner are 
recorded in column 3 of Table II. 

Table I. 


Filtbability or Baw Cane Suoabs. 

ruter 
medium : 

Infusorial Weight of filtrate in gnns. (50‘> Brix solution) 

earth, Pressure 20 lbs. Temperature 85*^ C. Time 80 minutes. 

gnns. Baw sugar sample number. 

110 120 310 410 150 160 707 180 

2-5 6*6 .. 3-0 .. 10 .. 0-0 .. 0*0 . . 0-0 . . 0-0 .. 0*0 


6*0 46*0 .. 46-0 .. 40 0 .. 38-0 .. 13 0 .. 10-0 .. 9-0 . . 6*0 

7-5 102 0 . . 96 0 . . 93 0 . . 78 0 . . 66 0 . . 310 . . 29 0 . . 24-0 

10-0 175 0 . . 164*0 . . 160*0 . . 139*0 . . 94*0 . . 73*0 . . 66*0 . . 67*0 

The dye test is based on the neutralization of electrically charged particles 

in aqueous suspension by means of a dye of opposite charge. It provides an 
approximate quantitative measiire of electrically charged particles of colloidal 
dimensions. In making the test, 5 grms. of raw sugar were dissolved in 25 
c.c. of warm neutral water and then filtered through filter paper, washing 
thoroughly and diluting the filtrate to 100 c.c. In nearly all cases the pH 
of this solution was approximately 6*0. The solution was cooled to room 
temperature, the dye solution was added and the mixture was tested in an 
ultramicroscopic cataphoresis cell. The dye Night Blue was used in making 
all dye tests. 

Mattson I has described a convenient ultramicroscopic cataphoresis 
cell. Because of the electro-osmotic movement of an aqueous solution 
in a capillary tube it is desirable, in order to measure the true speed of the 
colloid particles, to focus the microscope at a point in the capillary of the 
cataphoresis cell at which the electro-osmotic movement of the liquid is nil. 
This point, as foimd by Mattson, is obtained by focussing at a distance of 
0*293 X r (r = radius of capillary) below the upper wall of the capillary. 

Ten c.c. of the standard dye solution can be safely added at first and if 
necessary more dye can be added later. The volume of standard dye solution 
required v€u*ies from 10 c.c. to 26 c.c., depending on the grade of raw sugar. 
Assuming, for instance, that 25 c.c. of dye solution is required to neutralize 
exactly the electric charges of the colloid particles in 5 grms. of raw sugar, 
the weight of dye (26 c.c. of dye solution contain 26 mgrms. of dye) is divided 
by the weight of sugar and the quotient multiplied by 100,000. This gives 
a whole number (600 in this case), which is termed the “ dye value ’* of tl;iat 
particular lot of raw sugar. The dye values of raw sugars range from about 
200 to 600, the lower values indicating lower colloid contents than the higher 
values. 

liable II gives the dye values, weights of colloids by ultrafiltration, 
and filtrability based on refinery observations for several samples of raw 
sugar. A comparison of the filtration curves with observations of refinery 
operation indicates that samples Nos. 110, 120 and 310 may be classed as 
good filtering sugars, samples Nos. 410, 150 and 100 as medium filtering 
sugars, and samples Nos. 707 and 180 as poor filtering sugars. The dye 
vedues vary in a manner which is in general inversely proportional to the 
filtration rates. On ike above basis of classification the best filtering sugars 
have a dye value of 260 to 300, while the poorest filtering sugars hesve a dye 
value of 440 to 480. The data in Table II show that the weight of colloids 
by ultrafiltration varies at about the same rate as the dye value and is in 


1 KUIoidchm. BeihsfU, 1922, 14, 809. 
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general inversely proportional to the filtrability. The samples are grouped 
in the order of decreasing filtrability and increasing dye value and colloid 
content by ultraQltration. 

Table II. 

COMPABISON OF FlUTRABILZTy, DyB VaLUB AND WbIOBT OF COLLOIDAL 
Material by Ultbafiltration. 


Weight Filtiabmty 
of coUoidB (refinery 

Sugar sample Dye value by ultra- obser- 

Number. (per 100,000). filtration. vation). 

110 260 .. 0-371 .. Good 

120 300 .. 0*604 

310 300 . . 0*492 

410 360 .. 0*621 .. Medium 

160 400 .. — 

160 420 .. 0*634 

707 440 .. — .. Poor 

180 480 .. 0*720 


These three methods of investigation of the refining quality of raw sugar 
gave results which were in harmony. They may, therefore, be used either 
singly or in combination. The quickest method is the dye test which, after 
a little practice, can be made in a few minutes. The assembly of an ultra- 
microscopic and cataphoresis equipment has been described' by the authors. 
The apparatus is quite practicable for use in a sugar refinery laboratory 
and can be obtained at moderate cost. The dye test has been applied to 
samples of raw sugar representing over 100 different “ marks ” (each from a 
different raw sugar factory) and the dye values have been grouped according 
to the scheme followed in Table II. When the sugars were grouped by dye 
values representing good, medium and poor filtering sugars, the results 
agreed very well with refinery observations of these sugars. 

In an investigation of the filtrability of Hawaiian raw sugar, Smith* 
found that the “ non-settling matter in raw sugars may be considered the 
major factor affecting filtration rate.” Following Smith’s method of approxi- 
mately separating “ settlmg ” and “ non-settling ” insoluble materiar in 
raw sugars, two samples of linen cloth were obtained with fairly uniform mesh 
of about 0*76 mm. for one and 0* 16 mm. for the other. These cloths represent 
about the upper and lower limits of the size of mesh used by Smith. Solutions 
of several samples of raw sugar were filtered through these cloths and also 
through ordinary filter-paper, and the dye test waa made on the solutions 
before and after filtration. 

No difference in dye values between the raw #ugar solutions before and 
after filtration was detected, even in the cam of sugar solutions filtered 
through filter-paper. This is conclusive evidence that the material removed 
by filtration through paper or linen either had no electric charge, or was so 
nearly neutral that it was impossible to detect an electric charge by the 
dye test. Thus practically electrically neutral suspended material, which is of 
relatively large dimension, has little or no effect on the filtrability of raw 
sugar melts. These results indicate that practically all of that portion of 
the suspended material which passed through filter-paper and most of that 
which passed through linm cloth was colloidal in character and carped an 
electric charge, the neutralization of this charge causing fiocculation. This 
portion of the suspended material is largely non-settling, is primarily respon- 
sible for the turbidity ol a solution of the raw sugar and causes most of the 
trouble in retarding filtration. 

iIJSJ. 28 , 07 , 187 . 
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Numerous observations of the behaviour of various lots of good and poor 
filtering raw sugars at successive stages of the refining process indicate 
that the same conditions that cause poor filtrability of a raw sugar also cause 
an earlier exhaustion of the bonechar. This is to be expected since colloids 
play an important rdle in each of these operations. This will be illustrated 
by an account of the behavioiir of a single lot of raw sugar (No. 707 in this 
investigation), which was observed carefully at all stages through the refinery, 
and which constituted an apparent exception to the general rule in that the 
sugar had a comparatively high dye value and a practically normal rate of 
filtration. While this raw sugar was passing through the refinery, the rate 
of fiow through the Sweetland presses and bonechar filters was normal, 
but there was an increase of time in sweetening off. The massecuites appeared 
dull and had a poor colour. This immediately suggested the probability 
that the colloidal material present was highly dispersed and was passing 
through the presses without appreciably infiuencing the rate of filtration. 

An examination was made of all liquors at the various stages of the pro- 
cess. The Sweetland press liquor gave a high dye value (106), as did also the 
massecuites. The dyo value of the affination syrup was very high (2212). 
Likewise, the dye value of the washed raw sugar (165) was higher than iisual 
for washed raw sugar in this refinery. When the liquors from the Sweetland 
presses show a very high dye value, it is certain that a considerable quantity 
of colloidal material is passing to the bonechar filters, thus causing the bone- 
char to become exhausted more rapidly. 

Comparison of oui* data with the refinery records for this nm with raw 
sugar No. 707 showed : (1) That colloidal material was not adequately 
removed in the earlier stages of the refining process and that a considerable 
proportion passed on to the white sugar massecuites, giving them an off 
colour, and a dull appearance ; (2) that there was an mcrease in the time 
required for sweetening off the bonechar filters. The average time for 
sweetening off all the bonechar filters for the three days this lot of raw sugar 
was being nm through the refinery was 10 hours. The raw sugar refined 
just prior to this particular lot of sugar had a dye value of 320 and required 
an average of 7*37 homs for sweetening off the char filters, a difference of 
2*63 hours. This represents a considerable loss of time which increases the 
refining cost. The laboratory tests predicted difficulty with this lot of raw 
sugar (No. 707) long before we were able to find out anything about it from 
actual refining operation. 

The dye test has been systematically applied from day to day to Sifi 
refinery sugar liquors, massecuites and white sugars and has given some 
valuable information regarding the quantities of colloidal material present. 
The test has proved useful both for grouping raw sugars from the standpoint 
of refining quality, and for studying the rate of exhaustion of bonechar under 
various conditions. 


** The amoimt of frost required to kill a beet depends on suddenness of freezing, 
concentration of the plant's sap, and the suddenness of thawjng and conditions under 
which thawing takes place. In speaking of frost effects on l^ts the Germans use 
two words : erfrieren to freeze, to die from cold ; and erfroren, frozen — ^benumbed 
with cold. In the latter case the moisture in the intercellular spaces may freeze so 
aa to make the plant stiff. This water freezes at a higher temperature than the cell 
contents so that f^ts of this kind may not kill the plants. Harder frosts actually 
f^ze the cell contents, destroy life and rupture the cells thus breaking down the 
tissue of the plant. A gradual lowering of temperature may not freeze the plants 

even though the same low temperature coming on suddenly might do so.*** 

1 Aba. 0. Mixbox in Through cAe Lrapet, June, 1927, ps^e 269. 
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To have some means of obtaining polarimetric indications independently 
of personal ocular readings would certainly be advantageous. Several contri- 
butions which have recently appeared show the possibilities of modem 
photo-electric devices in this direction, these being here summarized : — 

Stbblkow’s Dbviob. 

The first is by S. A. Strblkow^ who describes a combination of the 
polanmeter with a photo-electric metric device by means of which, on 
la3dng the observation tube in the well of the instrument as usual, the index 
of the galvanometer immediately records the sugar percentage in the solution 
examined. This apparatus is claimed to be completely automatic, rapid, 
and accurate, but no results obtained with it are recorded by this Russian 
author, and especially no data on the degree of accurcwjy and the rapidity of 
indication are given. His description of the method and apparatus employed 
are nevertheless of much interest. 



FIO. 1. 

As is seen in the illustration, instead of the ocular attached to the ordinary 
half -shadow polarimeter, a metallic cylindrical case provided with an accurate 
galvanometer is screwed. This case represents a cylindrical chamber on the 
walls of which are fixed two semi-circular isolated selenium cells, these corres- 
ponding to the actual image of the two half -circles visible through the polari- 
metric tube. Instead of the ocular, there is a lens in the case which throws on 
the selenium plates the actual image of the hilf -circles, the selenium plates 
therefore being illuminated with light of varying intensity depending on the 
position of the compensator. The case is covered internally with ebonite, 
this also protecting the selenium plates from the changes in temperature 
outside. 

The case has two clamps for the connexion of the galvanic elements; 
while for the selenium plates the clamps, and the galvanometer are moimted 
in the case after the principle of the Wheatstone bridge. With equal illumina- 
tion of the selenium plates, the needle remains at zero point, but with unequal 
illumination the needle deviates to the right or the left according to which 
half is the darker. At the other end of the polarimeter, a second circular case 
containing an electric lamp is attached, and to the sides of this are placed two 

qf the Sugar Trust (EumU), 1926, 2, 65 ; thioogh Cantr. 1927, 35, 128 ; 1927^ 
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bismuth-antimony heating elements connected to one another through the 
wall of the case. The half-watt electric lamp used gives sufficient heat to 
bring into action tho thermo-electric couplO which is connected by means of a 
wire to the clamps of the first cylindrical c€tse. 

Miss Dickbs* Work. 

In ddetter to the Editor of Nature,^ Joseph Kenyon, of Battersea Poly- 
technic, London, gives a brief account of the work of one of his students. 
Moss WiNtPRED E. Dickes, on the use of selenium cells and photo-electric 
devices, as applied to the polarimeter. 

In its essentials the apparatus consists of a spectrometer, for the collimator 
of which is substituted a polarimeter without eye-piece or half -shadow device 
but having a slit over the polarizer diaphragm and an electrical photometer 
behind a slit in the eye-piece of the telescope. An additional eyepiece is 
placed at ri^t angles to the axis of the telescope for observing the line of the 
spectrum employed. Half of the field of this eyepiece is fluorescent for con- 
venience in setting when making determinations in the ultra-violet regions. 
The photometer used is a selenium or alkali metal cell, and valve amplification 
is being tried. Two positions are found about 90° apart, which give the same 
current. The mean of the two readings so foimd gives an accurate value for 
a minimum or maximum according to choice, though the minimum is slightly 
to be preferred. The readings 90° apart are taken repeatedly, and are averaged 
in the same way as pointer readings used in weighing. With a selenium cell 
these observations arc made at fixed time intervals to allow for the charac- 
teristic small secular variation in the current. 

Since there is no half-shadow device, the whole of the light can be utilized 
by the photometer. A magnified image of the polarimeter slit is used for the 
photometer, in order that a larger (that is, a more sensitive) selenium cell may 
be used. At the end of 1924 with a rough arrangement, an accuracy had been 
obtained of 0*01° in the red end of the spectrum, and 0* 1° in the violet. There 
is reason to hope that a considerably greater accmacy may be obtained, and it 
is proposed to investigate its adaption to an automatic or recording polari- 
meter. 

Von Halban and Seidbntopf’s Patent. 

Prof. H. VON Halban, of the Deutsche Gold-und Silber-Scheideanstalt, 
Frankfurt a. M., Germany* points out in reference to the above contribution 
that he and K. Seidentopp in July, 1922, patented a method of photo- 
electric polarimetry,® which was taken up by E. Winkel, of G5ttingen. 
best results were obtained with an arrangement in which the variation of 
luminosity of the source (mercury lamp) was compensated by using two 
cells.* The light emerging from a monochromator was split up by a quartz 
plate, the transmitted ray passing through the polarimeter on a potassium 
photo-electric cell with argon filling, while the reflected rays fell direct on a 
similar cell. The voltages on the two cells were so distributed that the 
photo-electric currents balanced, as shown by a single fibre electrometer. 
On introducing vessels with the solution to be tested into the two beams, the 
loss of light was cancelled by absorption, leaving only the change due to polari- 
zation, which was then compensate by rotation of the nicol. Readings could 
thus be' made with an accuracy of 0*01° in the strong ultra-violet lines, and 
rather less accurately in the feeble lines. 

> 1926, 117, No. 2939, 804. 

• Nature^ 1927, 119, No. 2985, 86. '* German Patent, 886, 587. 

« ZeiteeX. Chm„ 1920, 96, 214 ; 1922, 100, 208. 
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The fourth oontributioii is by Vi*. Stanbk and K. Sani»bb 4 ^ of the Sugiar 
Experiment Station, Prague,^ who mention that the first of them baa been 
working on this subject for the past 25 years in collaboration with the firm of 
J, J. Frio, but without result. Now, however, the question of the objective 
measuienitnt of the intensity of light has entered a new stage^ due to the 
improvement of photo-electric cells and of thermo-couples. Due also to the 
oonsiidevable amount of work which has been done on the amphficatkm of weak 
continuoiis currents, this theme (formerly oitirely theoretical! is now in the 
practical field. Wireless picture reproduction, as well as television, have 
contributed much to the present state of practice. 

The problem of the electrometric determination of the intensity of light 
can be attacked by two methods (excluding the use of sltiggish selenium cells) : 
(1) by means of a thermo-pUe as described by W. W. Coblbivtz* and W. B. 
Emebson, a method which is not rapid (2) the use of light-sensitive cells, the 
method used by us, which will now be described. Light-sensitive cells owe 
their origin to the discovery by Haixwaohs, who showed that negatively -laden 
bodies exposed to ultra-violet light lose negative electricity. Later experi- 
ments of EiiSteb and GsrcEii showed that electrons are split oft with alkali 
metals even on exposure to visible light, the number being directly pro- 
portional to the intensity of that light. A cell thus results, which follows the 
variations of the light intensity without appreciable retardation, a point of the 
greatest importance for polarimetric measurements. 

Beferring to the illustration, the photo-cell consists of a glass vessel 
exhatisted of air having an annular wire as anode this being connected with 
the positive pole of a source of current, while the cathode consisting of an 
alkali metal (e.g., potassium) covers a part of the inner glass wall. When 
the cathode is ill\iminated, electrons are split off, the number varying accord- 
ing to the change in the illximination. If the ceU is provided with a circular 
diaphragm, as in polarimetric measurements, its sensitivity and therefore also 
the intensity of the resulting current, become much smaller. 

Direct measurement of such weak electric currents is naturally difficult 
and can only be made with the help of a highly sensitive mirror -galvanometer 
or an electrometer, methods which in practice are inconvenient and tedious. 
For this reason the current to be measured must be amphfied before measure- 
ment in order to be able to use an aperiodic needle galvanometei . G. du Pbel* 
has studied this amplification of photo-currents by means of modem 
valves, using rubidium cells. He, moreover, uses two nicols for effecting 
the vcuriation of the light, and therefore ha has actually been working with a 
photo-electric polarimeter, though without having in view the possibility of 
this application to the object under consideration.^ 

It femaiDS to mention the work on the amplification of the photo-ouirent 
by means ot double grid valves.* Stb5hobe 21* has published work cm par- 
tiottlarly high amplification means of double grid valves and several 
OEdinary valves^ whioh application was used for photo-electric registration 
el star transitB. 


ScidbarM. Cxeeho,, 1927, SI, TXo. 25, 245-248. 
> So, Pap§r. Ko. 261, Bur. qf 1226. 

* Ann, der Pl^.i 1228. 70, 122. 

« JfolMiwiMWk., 19^ 2, 852 and 882. 
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A simple but not very sensitive scheme is now given (as a preliminary 

report) for the application of light sen* 
ektive cells to obj^ive pdarmietric 
measur^nents. Ibe polarimeter, 
has only two meob, so that the settmg 
of the zero-point results only by ^le 
determinaftion of the minimum inten- 
sity of light ; this light enters the 
photo-electric cell. A, the current so 
arising bepg amplified by valve B, 
and read on the galvanometer G. The 
position of the crossed nicols is deter- 
mined from the minimum of the 
throws of the galvanometer needle. 
The amplification system used is a 
modification of the methods of Du 
PbeIi^ and of Aixen.* An ampli- 
fication of 10^ was readied with this 
apparatus, which is distinctly less 
than that obtained by Du Pbjsl, 
which disadvantage was compensated 
by the simplicity and the convenience 
of the arrangement. It is true that 
the accuracy reached of 1° leaves much 
to be desir^, though this can doubt- 
less be improved by further ampli- 
fication. 

Miss Dickes* Suggestion. 

Finally, Miss Dickes comments on the above article of Stanek and 
Sandeba* pointing out that if their apparatus were used by them with her 
method its sensitivity would be increased more them 50 times. She goes 
on to show that if these authors had worked at the 45° position they would 
have obtained an accuracy of 0*02°, instead of one only of 1°. But about 
10 mins, would be required for a reading, which makes the method too slow 
for the testing of sugar solutions industrially. However, if the apparatus 
is used merely as a saccharimeter, the advantages of both methods might 
be united by using the photo-electric system with a quartz wedge compen- 
sation poleuimeter. As this apparatus has a constfuit zero, it would onl^ be 
necessary to make the analyser capable of being turned to stops placed at 
exactly equal angles of about 45° on either side of the zero. After that, 
the method would be as follows : The galvanometer is read first with the 
Nicol on one side and then on the other. Following this the quartz wedge 
is moved until one obtains the average gedvanometer reading. This is to be 
repeated until the same readings are obteuned on both sides ; then the con- 
centration is read from the Ventzke scale. Mona-chromatic light is not 
necessary, and the sensitivity can be increased by the use of a bright 
** Pointaliteu” 

Oaxu Sugar Co^ has the record for last crop in sugar production in Hawaii 
with the figure of 10*9 tons per acre ; and the li£kui AoRicunTURAn Co. obtained 
one of 9*8. 

* /Mr. eH. • - Photo-Blectridty - a»2«). 

• Zeitieh. Zueterind, CueJU)., 1027, 51, No. 34, 870-380. 
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Jaflikica. 

Department of Agrrlcnlture Report for 1936* 

The annual report of the Director of Agriculture (Mr. H. H. Cousins) 
on the work of the Jamaica Department of Science and Agriculture for 1926 
states that the year in question has» on the whole, been favourable for agricul- 
tural production. For the first six months drought conditions were acute in 
many parts of the island, but the latter half of the year was favoured by well- 
distributed rainfall conducive to high productivity of all stable crops. 

The sugar estates have recently developed a keener inter^^t in the testing 
of new canes and in the use of artificial manures. Definite results have already 
been obtained to show that tJba and BH 10 (12) are two outstanding canes 
that wOl serve to increase the production of sugar in Jamaica. A large number 
of new canes have been obtained for trial at the Hope Experiment Station and 
the best of these are being issued to the estates. The condition as to mosaic 
disease may be regarded as satisfactory ; but small growers of cane appear 
to be disinclined to take the necessary measures to stamp it out, and it is 
app€U*ent that the substitution of Uba or some other resistant variety of cane 
for that at present grown is necessary if mosaic is to be controlled on the 
small holdings. 

Details published by the Superintendent of Agriculture as to the achieve- 
ments of the two-above mentioned varieties show that very promismg results 
have been obtained with them. BH 10(12) has now been extensively planted. 
On one estate a field of 15 acres gave an average tonnage of 43 tons to the acre, 
as compared with 29 tons for White Transparent. Since, in addition, the 
sucrose content was 20 per cent, greater, the total gain in favour of the BH 10 
(12) cane was nearly 70 per cent. The Uba cane continues to be a prime 
favourite with the planters in spite of very pessimistic forebodings. It has 
fully justified its introduction and has been the major factor in the solution 
of the mosaic trouble. It has also distinctly increased the crops in some plaoes 
as it has been found to do admirably on certain lands hitherto unsuited to 
other less hardy varieties. Thus on one estate three fields of Uba plant 
canes averaged 44 tons to the acre, one yielding 60 tons, while a comparative 
average for White Transparent imder similar conditions was 28 tons. In 
ratoons Uba yielded 28 tons as compared with 22 tons for White Transparent. 
Tests were made at the same estate to determine the comparative loss of 
sugar from the two canes at different periods of time after cutting. It was 
foimd that Uba cut and left over for the weekend lost 11 per cent sucrose, 
the other cane losing only 6 per cent. This indicates the advisability of grind- 
ing Uba within 24 hours of cutting. 

The Entomologist’s report records attcu^ks on the cane by Moth Borer 
{Diatraea aaccha/ralis, F.), Mealy Bug (PsevdOcoceua Sacch,), the Yellow Aphid 
(Sipha ftavua, F.), and West Indian Cane Fly {Stenocranua eacchivorus). 
This last fiy caused a serious retardation of the plants in some districts. White 
Transparent and BH 10 (12) being especially affected ; on the other hand, 
Badila and Uba in the same localities were but slightly if at all touched by 
the pest. 

The demand for Jamaica Rum during the year in question was quite 
poor, and it has become evident that the production of ** common, clean ” 
rums must be reduced till stocks have been considerably lowered. The very 
high duty on spirits in the United Kingdom exercises a check on the con- 
sumption of rum, and efforts are now being made in the interests of the West 
Indies to seek some amelioration, of these conditions in the home trade. 
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Atiautralia. ' 

Statement ahowing the Production and Imports and Exports of 
Cane Sugar during the years 1901 to 1936.^ ' 


Year. 

Production 

tons* 

Imports 

tons. 


Exports 

tons. 

1901 . . . . 

— 

. 98,519 


4,738 

1902 . . . . 

98,795 . 

93,444 


3,336 

1903 . . . . 

111,659 . 

91,615 


2,365 

1904 . . . . 

164,670 . 

38,086 


2,944 

1905 . . . . 

172,242 . 

24,965 


11,158 

1906 . . . . 

205,576 . 

42,025 


9,252 

1907 . . . . 

214,244 . 

6,201 


18,260 

1908 . . . . 

165,715 . 

19,598 


14,741 

1909 . . . . 

146,470 . 

99,774 


8,051 

1910 . . . . 

.. ,229,584 * 

34,060 


6,585 

1911 .. 

190,595 . 

. 33,275 


6,662 

1912 .. .. 

129,783 . 

98,541 


2,256 

1913 . . . . 

266,267 . 

74,901 


3,419 

1914 . . . . 

246,408 . 

17,125 


13,091 

1915 . . . . 

159,681 . 

22,510 


7,181 

1916 . . . . 

192,831 . 

. 125,047 


1,071 

1917 .. .. 

324,260 . 

63,936 


1,347 

1918 . . . . 

209,853 . 

6,436 


2,239 

1919 . . . . 

162,298 . 

. 103,337 


2,314 

1920 . . . . 

167,401 . 

99,067 


2,546 

1921 . . . . 

. . . . — . . 299,465 . 

84,470 


29,409 

1922 . . . . 

306,678 . 

5,381 


2,205 

1923 . . . . 

281,859 . 

2,868 


8,404 

1924 . . . . 

435,680 . 

3,060 


81,696 

1925 . . . . 

622,344 . 

340 


159,096 

1926 . . . . 

405,258 . 

3,624 


80,004 

1927 . . . . 

400,000 . 

— 


— 


Note. — ^The figures regarding production for the year 1901 to 1909 inclusive 
are for the sugar season commencing Ist April each year, while the trade figures 
refer to calendar years. 

The production of beet sugar in 1926 was 2315 tons, and in 1925, 3017 tons. 


Correspondence . 

CUBA AND THE LEAGUE OE NATIONS. 

To THE Editob, “ The Intebnational Sugab Joubnal.” 

Sib, — In “ Notes A Comments ** in your July issue, under the title “ The 
League of Nations and Sugar Production,** you give us the interesting information 
that Cuba, that independent nation, through its representatives urges “ that protec- 
tive measures as applied by particulcur coimtries to sugar should be limited to assuring 
supplies for the domestic meurkets cmd should not stimulate surplus production 
for foreign markets, which generally leeuis to dumping.’* 

In view of this proposal it would be interesting to' know what is the domestic 
consumption of the Cuban Kepublic ; if we are to take it at its face value, we may 
now expect to hear of a further voluntary restriction of the Cuban production to the 
tune, this time, of a few million tons per annum. Or is this very sweet sauce only 
for the geese and not for the gander T 

Pernambuco, Yours interestedly, 

August 20th, 1027. Alfbed Watts* 


Taken from the Annual Report of the Auitralian Sugar Producon Aasooiation lor 1926. 
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Cokmr lo the Sygar Indnslry* By H. H. Petan and P« P. Phe^. Departmant of 
Ck>mmeroe ; Bumau of Standards ; Teohnologio Papers* No. 338. (Snpero 
intendent of Doouments* Washington* D.C.* U.S.A.) 1927. Price : 
20 cents. 

In the Irst part of thos Paper the nomenclature and terminology of precision 
photomelsy are exposed, after which loUows a discussion of the colorimetric 
olarificalaon of turbid anger solutions; ol photometric observations said the cal- 
culation of results to a wit basis ; and of the optical effect of different methods of 
olarifioation. A photometric study of absorption spectra of sugar sohxtions led to 
the discovery that any variation in chemical methods of pr^aration and olariffoation 
of solutions for an optical precision analysis causes* in turn, variations in transpar- 
ency and observed light intensities. TIm true colour of the solute appears rather 
doubtful and seems to be obtainable only after continued and extended research. 


The Lo^ibond Colour System. I. A l^iectrophotometric Analysis of the Lovibond 
Glasses. K. S. Gibson and F. K, Harris. Department of Commerce ; 
Bureau of Standards ; Teohnologio Paper No. 547. (Superintendent of 
Documents* Washington, D.C.* U.S.A.). 1927. Price : 15 cents. 

Spectral transmissions for the Lovibond glasses from 380 to 750 m/i and the 
integral transmissions for sunlight are presented in the form of tables and of curves. 
The disoQSsion following the presentation of these data touches on certain troubles 
found by users of the Lovibond system of cc^our grading* illustrating both the need 
for and the difficulties involved m the re-grading of the glasses themselves. 


Meat urement of Surface Tension. By N. Ernest Dorsey. Department of Commerce ; 
Bureau of Standards ; Scientific Pai)er* No. 540. (Superintendent of 
Documents, Washington, D.C., U.S.A.) 1927. Price : 15 cents. 

This Paper presents a brie^ survey of the more important of the methods which 
have been employed in the measurement of surface tension* and indicates the pre- 
cautions that must be observed in order to avoid certain errors which are frequently 
made. A bibliography of more than IfiO selected papem » appended. 

Detarmiiiation af the Weight per Galkm of Blackstrap Molasses. C. F. Snyder and 
L. D. Heunmond. Department of Commerce ; Bureau of Standeuds, 
Technologic Paper No. 345. (Superintendent of Documents* Washington* 
D.C., U.S.A.) 1927. Price ; 5 cents. 

A torsion balance is used for determining the density of the molasses, one of 
of the beams being graduated m lbs. per gallon* from 10*8 to 12*05 in 0*01 lb. intervals. 


The Polarimcler. By Vivian T. Saunders, M.A. (Adam Hilger, Ltd., London). 
1927. Price : Is. 6d. 

This is a reprint of a lecture* illustrated by lantern slides here reproduced. 
This must be one of the clearest elementary accounts published of the science and 
application of poladmetiy in general and saocharimetry in particular. It may 
highly be recommended to the student as an eai^ means of becoming introduced to 
a subject of so much interest and in^portance. 

rammrrciil Oetenabudlon of Sagar in tbe Bed. Ana. Le Docte. (The Sugar 
Idanufaotucers’ Supply Co., Ltd.* Lcndon). 1927. Gfatis. 

Tim is an Engiirfi translation of the author’s weU-known and auUioritative 
pamphlet ** Dosage Commercial du Sucre dcuis la Betterava.” It has been prepared 
for use in the British beet sugar industry* and by reason of the very dear manner in 
whiok the Sachs-Le Docte procedure is described and filustinited* it is a brochure 
to be much in demand. 



PublicatiMs Received* 


Manual of Sugar Companlet, 1927. (Farr Sc Co., 90, Wall Street, Xew York.) Free 
on application. 

This reference book, now in its eighth year, gives data on some 116 Azoenean 
eompanies engaged in the sugar industry, cane and beet, presenting their history, 
properties, production and dividends, a condensed balance sheet, and finally the 
nam e s of officials and directors. It further presets statistics relating to sugar 
international production, a complete list of Cuban centrals, as well as Hawaiian and 
Porto Kican factories, and also a coloured map of the world showing cane and beet 
producing eountries. 

Thermometrlc Conversion Chart. Percy L. Marks, L.R.I.B.A. (Crosby Lockwood 
Sc Son, London.) 1927. Price : 3s. 6d. 

The chart shows the tables of Fahrenheit, Centigrade, Reaumur and de Tlsle, 
and also absolute degrees, and forms a handy if not very accurate means of 
rapid oonversion, a few preliminary remarks giving some information regarding 
these scales. 


List of Britisli S p eci f ications Standard and Reports. C. B. 3002 ; Publication list 
No. 3, 1927. (British Engineering Standards Association, 28, Victoria Street, 
London, 6.W. 1.) 1927. 


Trade Notices. 

We learn that the Fakrel Foundry Sc Machinr Co. of Ansonia, Connecticut, 
tl>e well known American sugar machinery manufacturers, are amalgamating with 
the Birmingham Iron Foundry of Derby, Connecticut, and the new concern is to 
be known as the FARREL-BntidiNOHAif Company, Incorporated. The Birmingham 
Iron Foundry (who should not be confused with a similar-named firm at Birmingham, 
Alabama) are not builders of sugar machinery ; but as a result of the amalgamation 
the added plant fcu:ilities of this engineering firm will permit the Farrel Foundry 
greatly to increase its ability to handle a larger voltune of work for the sugar trade. 
No radical changes in the meuiagement of the new corporation are contemplated, 
and th^iefore a continuity of the conservative policies which have prevailed in the 
past is expected in the future. 


The Fulton Iron Works Company has just secured what is said to be one 
of the largest sugar mill contracts ever granted in the United States. This contract, 
which is with the Cia General Tabacos de Filipinas for the sum of approximately 
two million dollars relates to buildings cmd machinery for a complete cane sugar 
factory to be erected at Tarlac, Philippine Islands. It will be the laigest factmy 
in those islands and will naturally be equipped with the most modem machinery. 
The factory is to be ready for operation about the middle of 1928. Apart from the 
Philippines, the Fiilton Co. has secured orders for complete milling plants in several 
Cuban centrals, and some substantial orders for milling machinery, for factories 
in Porto RIoo. Pernambuco, and Mexico. To date the Compcuiy has sold some 
ninety Double Crushers since introducing this device to its customeia twelve years 
ego. 

The Director of Sugar Experiment Stations states that the approximate esti* 
mates of the different sugar nc^ in Queensland during July show an anticipated 
yield of 3^ million tons of cane, which i^ould give, when crushed and manufactured, 
about 440,000 tons of sugar. Should these figures be realized this would be an excess 
of soma 50,000 tons of raw sugar above last year's output, but will be much less 
th^ the production in 1925. On the whole the season has been very favourable 
this year, and the ^Id in the southern sugar districts will be considerably higgler 
than last year. In New South Wales the output of raw sugar this season is expected 
to be 26,000 tons in addition. 
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Brevities. 


q 


At Ba3nnon(l, Alberta, Canada, a plant (having 26 prddses) has been installed 
for the exhaustion of molasses by means of the osmose pcoeess. 

During 1926 Java sugar factories burnt 14 i^r cent*, of tHoB molasses produced;*^ 
thus supplying 2*3 per cent, of the tot€d ccdories consumed by all the factories. 


The first official forecast of the British India sugar cane production for 1927-2B 
states that the total area planted with cane this year is estimated at 2,893,000 
acres, as against 2,756,000 acres at the corresponding date last year (end of August), 
or an increase of 5 'per cent. 


Sugar companies within the zone of Portuguese East Africa have lately received 
a fillip from the decision of the Lisbon Government to increase the duties on all sugur 
entering Portugal but to gremt to the whole of the sugar imported from Portuguese 
colonies a rebate of 50 per cent. 

Arrangements are being made for the establishment in the Fraser Valley, British 
Columbia, of a beet sugar industry, the promoters being an English Company with 
a capital of two million dollars. The estate will be worked, it is reported, by English 
and Scotch labour. The site of the factory is to be at New Westminster. 

At the City of London College, commencing a course of lectures 

is to be given on the Sugar Trade, consisting of : Section I, Scientific Study of 
Sugar, by Mr. S. J. Duly, M.A. ; Section II, Economic Geography and Statistics 
of Sugar, by Mr. C. J. Robertson, M.A., B.Sc. ; and Section III, Marketing of 
Sugar, by Mr. Wm. 0*Toole, the Secretary to the Sugar Association of London, 
and of the United Terminal Sugar Market Association. 


At the Chemical Industries Exposition, recently held at New York City, Gilchrist 
& Company gave some very clear demonstrations of the workings of equipment 
involving new principles. Among these are showings of the combustion residts 
secured from the utilization of refiected heat in the Gilchrist furnace, of the exceed- 
ingly high settling efficiency developed by the parallel fiow settler, which involves 
an entirely new principle, and of the purification results achieved by both mechanical 
and chemical processes in the Gilchrist Coagulator. The results secured by the 
use of these methods have developed interest among sugar producers. 


At the 50th annual meeting of the Distillers Co., Ltd., held recently in London, 
the Chairman, Mr. Wm. H. Ross, made allusion to the experiments the Company 
were conducting to provide an alternative motor fuel. The improved position of 
petrol supply, and the uncertainty of finding a raw material for producing alcohol 
in this country at a low enough price, had proved to be difficult. But, in con- 
junction with local sugar planters and other Australian interests, and supported 
by the State Government, and by the Commonwealth Parliament, a moderate 
sized distillery has been erected in Northern Queensland, where raw material can b4 
obtained in considerable quantities at the minimum of cost. 

At the recent Congress of the South African Sugar Technologists' Association,* 
W. y. Blbwett disouaied the conservation of valuable fertilizing elements in tops 
and trash, concluding that : General experience would lead one to recommend that 
trash near a mill idicmld be collected, mixed with bagasse ash (or failing that a littl6 
Hme) press-cake, and any waste liquors, etc., from the mill, water added, and the whole 
allowed to rot, stable c&ainage being added where possible. A Very valuable com- 
post would be i^us formed, Twch, when well rotted, is the ideal material to return to 
the soil. If heavy dressings are used per acre (say 15 to 20 tons) they should be 
applied and plough^ in a couple of months before plating, as nitrification is reduced 
or even stopped for some time after the application. At greater distances from the 
mill, artifiom methods of rotting the trash should be tried. 

» Archil, 1927, U, No, 21, 636-648. ^ 

• 8,A, Sugar J., May, 1927, 
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Brevities. 


Last year Cuba exported 77,307 short tons o? refined i^ar, a marked increase 
over the figure for the previous year. It is believed that in some quarters it may 
be possible gradually to increase this, there being no question of the practicabili^ 
of making fin^ white granulated in a tropical climate, given the necessary inducement. 

The Carbo-Union of Germany, in which the I. G. Farbenindustrie A.-G. and the 
Metallbank concern possess controlling interests, has arrived at an agreement with 
the French Societc de Charbons Actifs Urbains, whereby there will be complete 
reciprocity of patents between the two concerns in the domain of cultivated and absor> 
bent carbons. 

Sulphate of ammonia was used in Java last year in the sugar industry to the 
amount of 1,502,541 piculs (92,280 long tons), or on the average at the rate of 5*94 
piculs per bouw (or 463 lbs. per acre). Superphosphate (single and double) amounted 
to 5020 tons ; oil cake (boenghil) 2533 : stable manure, about 1267 tons ; molasses, 
about 50,000 tons ; filter-press cake, 7934 tons ; boiler fumcuie ash, about 1891 tons. 


At a recent meeting of the Association of the German Sugar Industry the follow- 
ing figures were given for the 1925-26 and 1926-27 seasons respectively : acreage, 
913,900 and 904,020 ; yield of roots per acre, 10 tons 10 cwt. and 11 tons 9J cwt. ; 
sugar content of the beets, 15*48 and 15*23 per cent. ; total production of sugar, 
1,580,576, and 1,607,000 tons ; consumption of sugar, 1,406,716 and 1,453,171 
(estimated). 

In Java very promising results have been obtained with the new cane POJ 
2878, which is being planted heavily for next year’s crop, some estates having decided 
to grow it exclusively. It gives 175-185 piculs per bouw as an average.® On the 
factory side, however, as the cane is heavy and thick-rinded, there is less enthusiasm, 
and in some cases the present milling equipment will have to be modified to deal 
with the crop. 

A U.S. consular report states that the alcohol distillery installed early in 1926 
in Mauritius is working satisfactorily. It has a capacity of 2642 gallons per day, 
at a production cost of about S0*047 jier gallon. With low cost molasses available, 
it would appear that the total production cost would not exceed eight or nine cents 
per gallon, making it possible to sell alcohol locally for fuel purposes in competition 
with gasoline at about 37 cents per gallon. 

“ It is strongly urged that all factories should provide themselves with means of 
accurately weighing materials which are involved in the accountancy of the sugar, 
especially the juice and final molasses. The measure of liquids by volume on a largo 
sccfieleeuls to unavoidable inaccuracies which are apt to vitiate the whole of the labora- 
tory results ; and it is considered from the point of view of efficiency of the factory 
that these liquids should be weighed as the cane entering and Bugas leaving the pro- 

f*£kaa 8 


“ Nitro -chalk,” a new fertilizer, which will shortly be placed on the English ^ 
m^ket, will consist simply of ammonium nitrate and dried carbonate of lime. ' 
Hitherto, the valuable fertiUzer ammonium nitrate has not been generally utilized as 
it should be by the farmer on account of certain proiierties it possesses which render 
it unsuitable for liim to handle. Now it will be available in a dry form having about 
10 per cent, of nitrogen at a price equivalent to that of ammonium sulphate, based on 
the unit of nitrogen content. 

In an article^ discussing the drying of beet tops, as compared with its sila^, 
it is mentioned that the cost of a small plant having a daily capacity of 525 
(52*5 metric tons) corresponding to 87*5 dz. (8*75 tons) in 24 hours of dried material, 
would be 52,000 marks (say £2600) for material at the site, and another 28,000 
(£1400) for erection, masonry, etc., making a total of 80,000 (£4000) ; from tto 
it is calculated that the daily nett profit allowing for all possible expenses, and selling 
at 110 marks would be about 30 meurks, or 18,054 marks (£903) in 60 days campaigpi. 
Similar calcula ti ons cu'e given for medium and larg e p lants. 

’ J. VAN HABRBVllDln Archief, Medel., 1927, No. 10, 613-642. 

* 0 to 6*6 long tons per acre. 

' Proceedings of the 4th Annual Ck)n^ss of the South African Sugar Association in a paper 
dealing with the ** Standardisation of Chemical Control.” 

4Br. Kbmpxbk in Centr. Zuekerind., 1027^ 86 , No. 28, 800-810. 
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Review of Current Technical Literature.' 

Tfis MisxSAjDiKG Ukdetexmined Lose ** Fioums : A Rbfly to H. O. Hill. 

W« J. MfiBiaiiis. FacU about Sugar, 1927» 22, No, 16» 389. 

In a recent article Mr. H. G. Hill drew attention to the low undetermined 
losses repotted by many of the factories in Oubet,* many of them returning figures 
less than O’lOO i)er cent, of the cane ; and he concluded that 80 per cent, of those 
reporting to a central organization (presumably the Cuba Sugar Club) have mam- 
pulated their sucrose balances. The following reply is now made to these allegations : 

“ A chemist who puts out a report showing an exceptionally low imdeter- 
mined loss or an undetermined gain knows that he invites criticism ; but these 
are no grounds for assuming that he has manipulated the sucrose balance, as there 
are several factors which directly influence this figure. The undetermined loss, 
being found by difference, has to bear any errors in the weight of juice and its 
cmalysis, and errors in the determination of the amounts of sugar leaving the house in 
sugar bagged, molasses, and press cake. On run reports, it is influenced by the 
estimation of the stock in process. If this is overestimated on one run, the undeter- 
mined will be excessively high on the next nm, and vice versa. The latter may 
even result in an imdetermined gain. But the factors most likely to influence it, 
in so far as errors of determination are the weights of juice and final molasses. 
There are still many factories which measure the juice in tanks and estimate the 
weight after making a deduction for entrained air. The best to be said for this 
method is that the results are comparative for this particular factory, and if the 
undetermined losses depart from a theoretical figure the chemist should not be 
accused of manipulation ; nor is he justified in changing any of his standards of 
measurement, as this would influence the mill and boiling house results, and to 
obtain comparative figures the 8tandeu*ds of measurements must be the same. 
In a greater number of factories the final molasses is estimated by measiu"ement 
in a laige rank ; and the writer has seen instances where the chemist had to 
estimate the weight of final molasses in a 600,000 gallon tank with the foam juht 
beginnning to break over the top. Anyone who can accurately determine the 
weight of final moleusses imder these conditions deserves to rank with the prophets ; 
but he must estimate as best he can, making allowance for the amount of foam, 
and calculate the gallons of molasses per ton of cane, per bog of sugar. All his 
previous experience may not apply to the molasses from this particular factory, 
and the result is that the figures for loss in molasses are either too high or too low. 
with a corresponding difference in the undetermined. There is no wa>' for him to 
check his figures imtil the molasses is shipped away during the dead season, and the 
only course permissible is to go ahead and put down his figures as they come. The 
managements of the factories are not so much interested in the accurate estimation 
of final molasses as Mr. Hill infers. They always check the gallons reported by 
the chemist with the gallons shipped during the dead season, and if accurate figures 
were desired there could be more molasses scales and less estimation in storage 
tanks. Although Dr. Sfengeb made the statement tliat the greater part of the 
reducing sugars in final molasses was levulose, one hesitates to say that he intended 
this to be applied so strictly and generally as Mr. Hill has presumed ; it is far 
better to regard final molasses as varying greatly in optically -active substances in 
the different factories, and its complete chemical composition is a fit subject for 
research. To illustrate the danger of generalizing, the accompanying table has been 
prepared from a recant report of the Cuba Sugar Club. For convenience the de- 
pression of the rotatory power of sucrose present has been assumed as being due 
to the reducing sugars and has been calculated to the effect of 10 per cent, reducing 
sugars in degrees Ventzke. It will be seen that this figure varies from 0*89 to 4*56 
and shows that the composition of the optically-active-substanoes other than sucrose 
is decidedly different in the final molasses produced by these factories. 

Instead of setting a minimiun for the unknown losses and judging the accuracy 
of a chemist by this figure it is far safer to judge each re port according to the con- 

' Tins Kcview is oopvrirht stid no part of it mnv be i^mdaoed wltbout permission.— 
Editor, 1.8.1 t 1927, 499. ^ also 1929. 988; 1927, 445. 
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dxtioDS at that particular factory. We ^ould remember that there may have been 
difficulty in obtaining the weights of juice and molaeses ; that the composition of 
reducing sugars or other optically -active bodies is subject to considerable variation, 
and we diould also give credit for very careful factory work. The writer believes 
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that 80 per cent, ot the chemists in Cuba are as careful and honest as in any other 
country ; that they are doing their best for the industry under their control and 
putting down the results exactly as they find them. The figures cited by Mr. Hill 
are undoubtedly correct and entirely possible ; but there is no reason to assume that 
they apply with equal force everywhere and the writer knows of several instances 
where an undetermined loss of 0*200 or higher has led to the discovery of a real 
loss of sugar.*' 


Composition and Feeding Value or Sugae Beet Tops. H. E. Woodman. 

Journal of the Ministry of Agriculture, 1927, 34, No, 5, 56'l-566. 

During the past year, there has been carried out at Cambridge an investigation 
into the question of the composition and nutritive value of sugar beet tops. Diges- 
tion expieriments were conducted on sheep in which the daily ration was composed 
of 4000 grms. of sugar beet tops and 600 grms. of chaffed meadow hay of known 
digestibility, together with a few grms. of precipitated chalk. The tops, before 
being given to the animals, wore allowed to wilt on the stone floor of a cool room 
for pieriods varying from three to six days ; under such conditions, it was possible to 
leave the tops for over a month without decay setting in, excepting traces on the 
cut surfaces of the roots. Indeed, after 14 days’ waiting, it was noted that the 
material hod acquired a pleasant odour not unlike that of good hay. The sheep 
consumed the mixed ration of sugar beet tops and meadow hay with evident relish, 
displaying marked fondness for the tops. Such small food residues as were left 
in the experiment consisted entirely of hay. That stoc'k are appreciative of sugar 
beet tops is not, however, demonstrated merely by the observations in this single 
trial. It is also borne out by experience on a much larger scale on the University 
Farm, where animals are annually permitt€*d access to these sugar beet residues ; 
and it is further confirmed by the unanimous opinion of all those farmers vrith whom 
the writer has had the opportunity of discussing the matter. This is an encoureiging 
fewst to keep in mind, then, that no difficulty of any kind need be expected in inducing 
farm animals to consume the crop of sugar beet tops. Regarding the composition 
of the tops the percentage of water usually amounts to 83 to 86 per cent., the wettest 
being those grown on fen soils, in which case, the moisture content may be as high 
as 88 per cent. In other words, such fen-grown tops may contain as much water 
as milk or mangolds. The percentage of carbohydrates is naturally dependent 
on the ratio of crown to leaf, which was fairly high, the leaves being somewhat 
stunted in growth, whereas the roots were of medium size. It was found that sugar 
constituted as much as 4*4 per cent, of the moist tops. Since the percentage of dry 
matter in the tops after wilting was 21*7 per cent., it follows that roughly one-fifth 
of the total dry substance in the sample consisted of sugar. The dry matter of 
«ugar beet leaves contains about 26 per cent, of protein and only about 10 per cent, 
of fibre, BO they may, therefore, be looked on as pessessing the characteristics of an 
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immatui^ green fodder like yorpig pasture grass. , The percentage of protein in the 
tops will be governed by the value of the ratio of crown to leaf, and wi^ be high 
when the percentage of carbohydrate is low, and low when carbohydrate ik present 
in large amount. Yalues were obtained for the protein content ranging from 9 
to 19 per eent. of the dry matter. Beet tops are very rich in inorganic constituents 
and the amount may be augmented very considerably if care is not exercised in the 
field to prevent unnecessary contamination with soil. The various faets cited above 
are brought together in the following table, which records the composition of the 
sugar beet tops used in the digestion trial : — 

Dry matter basis Wet tops (8a‘8% moisture) 
Per cent. Per cent. 


Protein 12*55 .... 2*03 

Oil 2*76 0*46 

Carbohydrate 53*61 .... 8*68 

Fibre 9*92 1*61 

Ash 21*16 .... 3*43 


Results of digestion trials demonstrated that sugar boot tops constitute a highly 
digestible food. No less than 79 per cent, of the organic matter in the tops was 
utilized by sheep. The carbohydrate constituent which included the sugar in the 
crowns was especially well digested, the digested co-efficient attaining to the very 
satisfactory v^ue of 83 per cent. Even the fibre in the tops was well utilized, 
the sheep being able to digest more than 70 per cent, of this constituent. It was 
shown that 1001b. of the dry substance in sugar beet tops contained 61*8 lb. of 
digestible organic matter, equivalent to about 53 lb. starch, and including 8*9 lb. of 
digestible protein, 1*7 lb. of digestible oil, 44*2 lb. of digestible carbohydrate and 
7 lb. of digestible fibre. 

Pboduction or Glycebin fbom Moxasses. Anon. Manchester Guardian {Com- 
mercial Edition ) ; through Chemical Trade Journal^ 1927, 81, No, 2105, 
327. 

Production of glycerin from molasses mash, as a by-product in alcohol manu- 
facture, suggested many years ago, has successfully materialized on a large scale. 
During the war the largest makers of alcohol in the United States built a plant at 
a cost of £30,000 for the recovery of glycerin from alcohol waste, but they could 
not at that time make a success of it. It has now been announced that the Eastern 
Alcohol Corporation, which is owned jointly by the du Pont de Nemours firm and the 
National Distillers’ Products Corporation, have developed a new process for the 
recovery of glycerin present in fermented molasses mash, under United States 
patents No. 1,626,986, applied for in June, 1922, by S. K. Vabnes, and No. 1,627,040, 
applied for at the same time by Jas. W. Laubie. Both of these patents have been 
assigned to the du Pont Co. (issued May 3rd, 1927) with the intention of rendering 
the Company independent of the soap manufacturers for glycerin supplies required 
in explosives manufacture. Fermented molasses mash contains about 3 per cent, of 
glycerin and 6 per cent, of alcohol, and after the alcohol has been distilled off and 
the remaining liquor concentrated, the glycerin,content is about 15 to 18 per cent. 
Its recovery and separation are, however, difficult on the technical scale , ordinary 
distillation methods being largely ienfiective. But in Vabnes’ patent, the concen- 
trated liquor, containing up to 18 per cent, of glycerin, is sprayed into a chamber or 
still under such conditions of temperature and pressure that a portion of the water 
and glycerin is vapourized into fine mist, and by introducing into the chamber a hot 
gaseous chemically inert carrier, such as superheated steam or carbon dioxide, 
additional heat is supplied to the mist which then passes from the chamber, the 
glycerin being recovered in suitable condensers. The Eastern Alcohol Corporation 
plant is said to have a capacity of 10,000,000 gallons a yeaj*, involving the use of 
some 30,000,000 gallons of fermented molasses. From this the theoretical yield 
of glycerin would be over 4,000,000 gallons. Since Vabnes claims a 92*98 per cent, 
glycerin recovery, the actual amount of glycerin would be in the neighbourhood of 
40,000,000 lb., taking maximum figures as the basis. Glycerin production in the 
United States is about 50,000 tons, and in the United Kingdom about 40,000 ton^. 
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The cost of glycerin production from molasses mash is reported to be about 12 to 
15 cents a lb. ; and 12 cents a lb. is about the lowest figure at which the soap manu- 
facturers can recover glycerin. It is understood that du Fonts will have a surplus 
above their own needs, and if other alcohol distillers erect glycerin recovery plants 
there will be large supplies available for the open market. 

Tboublb with Leuconostoc and AciD-roRMiNQ Bacteria in the Milling 
Plant. Ch. H. Nielsen. Archief {Veralagen AfL, No. 4), 1927, 133-142. 

At one of the recent Conferences of sugar men in Java, an account was given 
of experiences with contamination by micro-organisms at the mills. In all fac- 
tories there was foimd to be contamination, which spread more extensively and 
rapidly than in previous years, and in some places conditions were such that, only 
a few hours after washing and disinfecting the milling plant, a layer of slime appeared 
everywhere the juice came into contact, a sharp unpleasant sour smell being more- 
over evident. Ordinary means for combating this nuisance failed absolutely. 
At the Djatiroto I factory, for example, infection was so bad in the raw juice tanks 
that a special shift of coolies had to bo put on to fish out the lumps of dextran, 
a great volume of it b(ung removed daily. But at length the trouble was coped with 
by placing steam injectors in the tanks in positions suc h that no dead comers were 
left. Sometunes great sugar losses occurred by the acidifying of the juice as the 
result of the micro-organisms, and it was not possible to keep these within ordinary 
limits except by taking special measures. One was to sliorten as far as possible the 
path of the raw juice from mill to storage tanks, cutting out the sand catchers ; 
another to use a disinfectant wash (though the effect of this soon disappeared) ; 
while another was to fix a jet in the cold juice gutter in order to steam it out period- 
ically. According to the Experiment Station the acidifymg micro-organisms con- 
cerned were butyric and lactic acid bacteria, some cocci, and some few yeast cells, ; 
the fomier appeared to be the most active, not bemg destroyed at temperatures 
below 80 C. As the result of the acidifying of the juice, black deposits were removed 
from the piping, those consisting largely of iron. It is suggested that this increase 
in tlio activity of micro-organisins at the mills may possibly have some connexion 
with the now cane varieties that have recently been ground, though this 2 >oint re- 
quires certain further investigation for verification. 

ErFECT OF the pH on the Adsorption or Non-sugars by Decolorizing Car- 
bons. S. M. Hauge and J. J. Willaman.^ Industrial and Engineering 
Chemistry, 1927, 19, No. 8, 943-953. 

One of the most important factors in determining the adsorbability of substances 
by carbons is the hydrogen-ion concentration {pH) of the solutions. Tlie im])ortance 
of determining the reaction of the solution lias been overlooked by most investi- 
gators, and for this reason most of the earlier tests on the adsorptive power of carbons 
are of little value for a comimrativo study of the decolorizing efficiency of various 
carbons. Adsoqjtion by chars of elect ronegat i\ e, electroiiositive, and amphoteric 
substances has been shown in this iiajier to be greatly affected by the reaction of 
the medium. This seemed to be a more important factor in most cases than the 
nature of the carbon. Thus the order of relative values of the various carbons in 
caramel solutions at a pH of 7 would be : Norit, Darco, Siqierfiltchar, Carbrox, 
apple char, boneblack, blood charcoal, and sugar char ; while if they were tested 
a,tpH 4 quite different results would bo obtained, with the order of efficiency changed 
to : boneblack, Norit, apple char, Carbrox, Superfiltchar, blood, charcoal, and sugar 
ohar. It is apparent that methods in which the solutions are adjusted to one pH 
value do not disclose the possibilities of the carbons for adsorption at other values. 
Similar relations could be pointed out for the other substances used. On the basis 
of these relationships, an explanation is apparent for the results secured by different 
investigators on which exaggerated claims have been made for various carbons, such 
as being twenty, thirty, etc., times as efficient as others. Those differences may 
have been due not so much to the prop erties of the carbons as to the reactions of 
, ’ Of the University of Minnesota, St. Paul, Minn., U.8.A. 
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the medw. The expkmftticMi offered for mfiueiiee of pH on. adsorption ia based 
principally on the eleetrieal theory of adsorpticscu Acids and alkalies are knoim to 
affect the charge on snbstances. Therefore, with variation ki pH of the solutiona 
it woold be eiqpected that changes in the magnitude of the charge on colloidal par> 
tides and on the carbons take place which either favour or inhibit adsorption of 
substances. The cataphoretic measurements on the caramel solutions at various 
pH'a show that the velocity of migration increases with increase of pH, Since cara- 
mel is flocculated by acids and peptized by alkalies, the increased acidity of the 
solution may act in two ways — to decrease the charge on the individual particle and 
to increase the size of the particles. The results of the present studies indicate in 
general that the efficiency of adsorption by carbons is dex>endent largely on the 
difference In electrical potential between the carbon and the adsorbate. Thus, 
alkalinity favours the adsorption of positively charged substances, such as methylene 
blue ; acidity favours the negatively charged, such as caramel ; and amphoteric 
substances, such as proteins, are best adsorbed in the region of pH 3 to 6, with decided 
minima at extremes of acidity and alkalinity. The adsorption of a non-electrolytic 
substance such as dextrose is not effected by pH. The results of the experiments 
reported in this paper show that the electrical nature of the substances to be ad- 
sorbed is a deciding factor in determining the degree of adsorption under definite 
conditions of pH. A careful choice of conditions would make it possible to adsorb 
one t 5 rpe of compound and leave an oppositely charged substance largely in solution 
and thus increase the preferential adsorption of the carbon. It is recognized that 
in all industries the extreme range of pH necessary to adsorb efficiently all types of 
compounds would not be applicable. Therefore, the use of fuller’s earth, kaolin, 
and other substances which possess charcw'teristics in electrical charges different 
from carbon, may under certain conditions be used more effectively than carbon 
for the adsorption of certain tj’pes of substances. The value of carbons for indus- 
trial purposes might be greatly increased if a carbon were produced which would be 
active at the permissible pH for the substance involved. Although carbon is not 
electrically charged by itself — that is, it does not possess active groups, such as 
COOH, to give it a charge, but acquires electrical properties due to the medium 
in which it is in contact — the electrical properties can be greatly modified by processes 
of activation. This is proved conclusively by the work of Ogawa,' who showed that 
the isoelectric point of tjarbon was shifted during the process of activation by heat 
alone. It may be possible to produce a carbon which would bo positive at all pH" a. 
This would be a great addition to the carbons now available and greatly simplify 
the problems of decolorization, since most coloured impurities met with in the 
industries dealing with biological materials etre negatively charged. 

SxroAB, ETO., BY THE Aus^ha-naphthol Test. Jrii Schlemiuer. Zeitsch. Zuaterind. 
CsoBcho., 1927, 51, No. 37, 422-427. Alpha-naphthol provides a very delicate test for 
traces of sucrose in solution,^ but if before its application the sugar solution be heated 
in a boiling water-bath for 10-12 mins., with lime-milk (10 per cent.) then it is found 
that sucrose, raffinose and reversion products ^(such as are found in commercial 
starch glucose) still give a positive reaction, whereas dextrose, levulose, lactose, 
maltose, starch, dextrin, inulin, and glycogen no longer react. — Gebman Beets 
OOETAININO 3 FEB GENT. OF Mabc. Emile SaUkuTd. Journal des FabriewUa de 
Sucre de France, 1927, 68, No. 25. Spenoleb and Bbendbl recently published an 
article^ in which they referred to German beets which contained 16 per cent, of 
sucrose and only 3 x>er cent, of marc. But, since German factories contract to return 
to their farmers 50 kg. of pressed pulp containing 10 per cent, of dry matter per 
100 kg. of roots delivered, it is difficult to see how this is possible. Obviously the 
German chemists’ marc determinations were wrong, and 5 per cent, should have 
been indicated, this being the usual figure for a sugar content of 16 per cent. — ^N ew 
Mbthob of BORCEBMiNiEro Dextbosb (Gutoose) Voluxetbioaixy. Alois 
VMrhks and A. kL Alvarada. Indueirial and Engineering Oh&mMrp, 1927, 1% 
No. 7, 848-849. It was hoped that by using an oxidizing agent, as iodine in 

* BuKhem. ZeUtoh., 1925 , 162 , 275 . * /.&/., 1916 , 186, 466 ; 1917 , 26 . * IJS J., 1927 , 225 . 
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Bolution, and operating at room temperature, the oxidation would proceed only to 
the stage at which gluconic acid is formed. Experiments are described showing, 
however, that even at temperatures up to 90^^ C. oxidation to the gluconic acid 
stage is incomplete. — Origin and Nature op Molasses. Jar. Dedek. Chemicke 
Listy ; through Zeitsch. Ver. detU, Ztu:kerind., 1927, 495-561. Cause of the im- 
crystallizability of beet molasses is to be sought neither in its coUoid substances 
nor in its viscosity, it being a stable system, having quite a definite form of solubility 
area (i.e., in a 3-component phase diagram). From the results of crystallization 
experiments with solutions of sucrose and salts, as well as from the established data 
relating to molasses, it was deduced that an area of this shape was possible, these 
solutions in fact possessing it. It is caused by the mutual solubility, and by the 
mutual effect on the solubility, of sugar and salts without it being necessary to 
assume the existence of compounds in the classical meaning of the word. Both 
artificial solutions and technical molasses cease crystallizing at an equimolecular 
ratio of sucrose to sodium plus poteu^ium, which ratio is the only reliable sign of 
a completely exhausted molasses. Cane molasses behaves very similarly to beet, 
being however, less well exhausted. — Fermentation op Cane Molasses. E.Kayser. 
Annales dee Falaificationa^ 1927, 20, 326-328. By adding to fermenting molasses 
some magnesium phosphate, or yeast which has undergone autolysis, the amount of 
higher alcohols is increased. If an eierobic yeast is used, the amount of the esters 
obtained is considerably increased as well. — Determination op Sulphur Dioxide. 
R. Mestre. BvU* Assoc. Chim. Sttcr.^ 1927, 44, 317-319. According to this writer, 
one cannot expect reliable results with the distillation method, owing to the high 
content in sugars and the relatively low amount of sulphur dioxide. The iodometric 
method should be used, but this is inaccurate m alkaline medium, as addition 
products form between sulphur dioxide and all constituents of aldehydic or ketonic 
function. But results closer to the truth are found by titrating with iodine in acid 
or neutral solution. — Determination op Sugar in Carbon ation Scumh. Ph. Orth. 
Bull. Assoc. Chim. Suer., 1927, 44, 334-336. Another contribution to this discussion.^ 
This chemist produces figures showing cle€U’ly that between Ost’s method (in which 
the scums are mixed with ammonium nitrate and some water, neutralized with 
acetic aoid, defecated with lead, and made up to volume), and the Kiinz method (in 
which the scums are entirely dissolved m acetic acid) there may be a difference as 
much as 1*38 per cent, the latter being the higher. It is believed that in the ordin- 
ary method some insoluble sugar compomid (“carbonate sugar”), decomposable 
by acid is present. It is now found that prolonged contact with w'ater will also render 
all the sugar soluble, so that afterwards it can be determined by the ordinary 
methods. — Surface Tpjnsion Measurements of Sugar Solutions. P. Honig. 
Chemisch Weekblad, 1926, 23, 265-269. Contrary to the opinion of Lindpors,^ 
the author concludes that a reliable indication of the amount of colloids in sugar 
juices and syrups cemnot be obtained from the variable values for the surface tension 
given by the du Nouy’s apparatus* and by Tbaube’s stalagmometer^ (drop-weight 
method). There is no relation between the s.t. value and the colloidal impurities 
occurring in solution of raw sugars.® — Decolorization op Clarified Juice by 
Decolorizing Carbon. A. Linsbauer. Zeitsch. Zuckerind. Czecho., 1927, 51, 
No. 41, 483-490. As the presence of sugar decreases the effect of decolorizing c€u*bon, 
it is more economical to apply it to the thin-juit^es rather than to the syrups ; only 
0*03 to 0*04 per cent, of “ Carboraffin ” on the dry substances is required for juice, 
whereas double this amount is necessary for syrup. — Peligot’s SaccharaN. Karl 
Vnuk. Zeitsch. Zuckerind. Czecko., 1927, 51, 460-466, 467-477. Grlucosewjcharin 
(the lactone of sacchcuinic acid) was prepared and examined. It was observed that, 
in consequence of its high dextro-rotation, saccharan disturbs the double polarization 
(Clerget) method of determining sugar, and its effect is not eliminated even in the 
Andrlik-Stanek modification (in which the direct polarization is taken in the pre- 
sence of the same amount of hydrochloric acid as is present in the inversion reading). 
J. P. O. 

' I.S.J., mi, m ; 1925, 835. " 1925, 653, ‘ J. Gtefu Physiol., 1919, 1, 621. 

1926, 444. 

“ These conclusions should be compared with those arrived at by Sazavskt (see I.S J., 1926, 
618), who stated the iimitations of the stalagmometer, and the factors that atfect the s.t. deter- 
mination generally. 
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UNITED KINGDOM. 

Production, Application, and Revivification of Activated (Dbcolorizinq) 
Carbon. (A) N. V. Algemeene Norit Mij. (General Norlt Co., Ltd.) of 
Amsterdam, Holland. 273,761. July 2nd, 1927 ; convention date, 
July 3rd, 1926. (B) K. S. C. Bone, and Wilson Bros. Bobbin Co., of Garston, 
Liverpool. 274,638. March 19th, 1926. 

(A) In the manufacture of activated carbon from carbonaceous materials by 
treatment with heat and an activating gas such as superheated steam, carbon dioxide, 
air, chlorine, sulphur dioxide, combustion or generator gases, etc., vortical or sub- 
stantially vertical retorts are used, of elongated cross-section with the major dimension 
at least double the minor dimension, and at least 60 cm., o.g., several metres. The 
cross-section may be rectangular with combu.stion flues and openings for the activa- 
ting gas and for the heating gas, if it is used directly, at the longer sides. Large 
pieces of raw material, e.g., peat, may be treated in admixture with a largo amount of 
fine material, e.g. peat dust, sawdust, etc., and the time of treatment may be shor- 
tened so as to activate fully only the finer material and the outside of the coarser 
material, the finer material being then separated, e.g., by screening. The coarser 
material, which may next be broken or ground and have fresh raw material added to 
it, is then further activated. In treating peat, it is first gradually heated up to 200- 
260°C., e.g., by givaos already used for heating another zone, steam mainly being 
evolved and may be collected separately, superheated, and employed for activation. 
In the subsequent distillation stage a gas usable for heating is obtained, together 
with tarry products, ammonia, acetic acid and methyl alcohol which may be con- 
densed. In the final activation stage employing superheated steam, ^^ater gas is 
produced and may be used for heating the retort, being passed directly Ihrough the 
distillation zone. The activated material may bo cooled by introducing steam or 
other activating gas at the bottem of the retort, the steam being thereby superheated 
(Specifications 167,196 and 189,1482 are referred to). 

(B) In the production of active carbon, finely divided wood impregnated with 
calcium acetate is continuously fed as a layer through a retort and is gradually 
and uniformly raised to at least lOOO^C. in its passage therethrough, the vapours 
which are released however being drawn off at a low temperature, i»roferably not 
exceeding 460X., whereby creosote oils instead of tar are obtained. A single retort 
may be used ; a bath of lead being provided at the end from vdiich the vapours are 
withdrawn, but in the preferred method tw’o retorts in series are employed. The 
impregnated wood introduced through a hopper c is conveyed tlirough the first 

PI retort a by means of a pair of intormcshing 

y members c, d, and is then similarly ))assed 

I I it through the second retort 6, below which 

is placed a fuel burner j. Combustion 
products from the burner, after heating 
the rejbort b pass around a jac'ket m which 
surrounds the retort a and contains mol- 
ten lead and finally escape to the stack n. 
Acetone, methylethylketone, higher ket- 
ones, methyl alcohol, acetic acid and creo- 
sote oils are withdrawn through one or more exit pipes o. The active cewbon removed 
from the retort b with avoidance of oxidation is extracted with acetic or hydrochloric 
acid to remove ash and calcium carbonate. The pyroligneous acid produced may be 
utilized to prepare pyrolignite of calcium for rouse. 


^ Oopies of speoifiGEtions of patents with their drawings can be obtained on application to the 
following— -Unffed Kingdom: Patent Office, Sales Branch, 2r>, Southampton Buildings, Chancery 
jAne, London. W.0.2 (price la each). Abstracts of United Kingdom patents marked in our Review 
with a star (*) are reproduced from the Illustrated Official Journal {Patents), with the permission of 
the Oontroller of H.M. Stationerv Office, London. Sometimes only the drawing or drawings are 
so reproduced. United States: Commissioner of Patents, Washington. D.O. (price 10 cents each). 
France: L'Imprimerie Natlonale, 87 . rue Vteille, du Temple, Paris. Germany : Patentamt, Berlin, 
€lermany. « 1921, 648; 1928, 166. 
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Skpahatinci SoTin> Partu'J.kh from Liqiiii>s (for the Treatment of the Effeuent 
FROM l^EioT Factories). R. J. Marx, of London. 272,1 UO. February 
3ni, 1027. 

Hopartition of soJi<l t)artic]c‘s from li<|inds by sottli'nieia is promoted by 
causing tbo lifpiid to full in a thin lilm on to a bard surface, so ns to 
detach air bubbles fF*om tljo particles, prior to the entry of tin; litjuid into 
tin* settling tank. The j)rocess is ax)j>licablo generally ; and its application 

to the treatm(‘iit of effluent from beet-sugar works 
and other wasti^ liquid is mentioned. It is explained 
that solid particles of small dimensions contained 
in liquids, esfiecially when they float or are sus- 
})end(*d therc'in, art' generally surroimded in or 
cm ased by numerous minute air bubbles. These 
bubbles become so much part-aiiii-parcel of the 
j)arti(*les to wliich th(\v udhert‘ as in effect to 
rt‘duce tlit'ii* specific gravity so long as they ad- 
here th(‘reto. Tin’s state of things obtains in the 
case of effluents from various industries, sucli 
us beet sugar ])rodnction. It may also happen 
with fresh water from rivers or other sources. 
3’he adhesion of tlu' air bubbles to the jiarticles makes the rtMuov’^aJ of such particles 
difficult and somtdimes impossible by the ordinary metlKul- and the smaller the 
bubbles the greater thi* difficulty. This is particularly tlie cast* in handling washing 
waters from mm<‘s. white waters from paper mills and geni'rallv all I'llluents m w'hich 
solids are contairusl or suspended in a fiiudy divided stati*. It has been proposed 
to promote tlu' separation of fibrous and otht'v matt(*r from lapiid in a settling 
tank by previously' subjtH tmg the lujuid to impact as the result of a tall niider gravity, 
with a vi(‘W’ to causing the didachment of air bubbU's from Iht' solid ]iartiel(*s. This 
mv(‘ntion however c(»nsists essentially m m<*chnnically removing the air bubbles 
fioni the solid particle's to vnIucIi fht'y aelht'rt*, by causing the lapud to fall from a 
height in the form of a thin film tending to divide* up intei se'oaratt* ilrops on to a 
hard surface prieir te» its entry into a e*ontainer in \yhie*h the* soliel mutter spread over 
such surface> by the diy isiem eif the elro})s is colle'cted. by settling down at its oyvn 
firoper s})ee*ific grayuty while' the* liquid fleiw^s out by con\f'nie*nt outlets. The inven- 
tion can b(^ carried mte) e‘flee*t in various ty]ies of apparatus which sene* to se])arate 
liquids from sohti partie les contained therein as hert'inbefore mentione*el. It is of 
special advantage, not e>nly in the treatment of effluents for the ree*o\*ery of soliels 
havmg an mdustriul y'aha*, but alsei for the claritie*atit)n e>f the' hquul e'itheT to ]>ermit 
its re-use or to render it niori' tit for discharge into rivers by the elimination of ob- 
noxious ingredients. The invention is of sjiecial ailyantagi* y\hcn dealmg with 
(‘ffluents subject to chemical changes m a relatively short space of time, such as 
the wash and prcKiess w’ater from boot sugar factories. Wlien such etfluents are 
jiasHod through api>aratus adapted to enable this invention to be enqiloyed, the debris 
of the sugar beets, or other substances, can be st'parateil from the lic^uid in which 
they are contaiiu'd before they undergo organic changes by chemical reaction. 
Referring to the drawing, liquid is supplied by a pipe 1 to a vessel 2, passes as a thin 
film over the edge 3 and falls on to a surface 4. It passes downward in the centre 
of the tank 12 and rises outside an inner wall 5 to overflows as a film, ihe edge 6 
into a trough 7 having discharge jiipes 8. A valve 1) is provided for the continuous 
discharge of the settled solid matter. Oenorally spealnng, the capacity must be 
increased in proportion to the time taken b\ the solids to settle down and to the 
minuteness of the particles hold in suspension in the liquid. By way of example, 
the container 10, should be of such a size aa to be adapted to hold all the liquid 
which enters through the inlet pipe during the course of one hour or even longer, 
according to the nature and size of the particles lield in suspension. In treating 
other liquids the time factor necessarily depends upon the nature of the suspensions 
in the liquid as well as on their size, and no more definite general rule can be stated. 
Effluents, in which the fibres, solids or colloids held in suspension are not deposited 
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in an open or closed coniairior of ordinary typo during several days with the container 
p>erfectly at rest, will deposit such fibres or solids together with the colloids (or a i)aTt 
thereof according to their nature) by means of this invention during a transit time 
of not more than throe hours, while at the same time the liquid is clarified to a 
great extent. 


Continuously Operating Centbifiuial for Sefaratinu Sugar from Molasses, 
ETC. Marcos L, Sansaricq, of Havana, Cuba. 272,047. June 2l8t, 1926. 

This invention relates to improvements in continuously operating centrifugal 
machines for separating solitl from liquid substances, and relates more particularly 
to machines for separating molasses from sugar of the kind in whieh the material to 
be treated is introduced into a plurality of nets or baskets wliich are continuously 
otated about their own individual axes. In machines of this kind as })reviou8ly 
proposed, the baskets were rotated about a common axis by means of a main shaft 
to which they were connected, and were rotated about their own axes, either by 
means of adjustable friction gearing driven by a pulley on the main shaft, 
or by moans of a pinion, mounted on a sleeve surrounding the main sliaft, 
meshing with a ring of spur teeth arranged around the circumf(‘rence* of each 
of said nets or baskets. But in the present invention the nets or baskets are 

siLsponded from a hollow shaft rotatably 
mounted in a supporting frame, said 
nets or baskets eac)» btdng engaged by a 
gear carried by a second shaft mounted 
within said hollow shaft, and means car- 
ried l)y said supporting frame for ('ffecting 
rotation of said sei'ond shaft indepen- 
ileiitly of the speed and/or direction of 
rotation of the mam sliaft. Th(* inven- 
tion also I'onsi&ts in an improved centrifu- 
gal mai’hiiu^ of tlu* kind referred to, charae- 
teriz(‘d m that th«‘ nets or baskets each 
comprise a plurality of filtering bodies, 
and means arc [irovidedtlu'riMU which cause 
tlie contiiiuouH cirntrifugation of the mater- 
ial to be treated as it descc'iids through 
centrifugal action towards the outlet of 
said nets or baskets as stated . A number of 
strainer separators are arranged about the axis of a centrifugal machine and eacli 
is rotated about its own axis as well as the machine axis, and thf a]iparatus can be 
used for the separation of sugar from molasses or any other sunilar purpose. The 
strainer drums are supported by arms 33^ on a sleeve 33 at tlio bottom end of tho 
hollow shaft 1 ; the upper end of tho shaft is supported on ball In^arings carried on the 
beam 9. A spindle 16 passes through tho hollow' shaft 1, and carries a Ix'vel w'heel 38 
which engages toothed wheels on the strainer drums. The spindle 16 is operated 
from a disc 14 rotating with the shaft 1 by meairs of a friction wheid 23 and bevel 
gearing 19, 18. Tho rate of rotation relatively to that of tho shaft 1 can bo varied by 
moving the wheel 23 radially inwards or outwards over tho disc 14 by means of the 
guide 24 operated by the handle 32. The shaft 1 is driven by tho bolt 1 1 . Tho exter- 
nal wall of each strainer drum c-onsists of a perforated metal plate 40 ; inside this is a 
body 47 of wide wire netting, a body 48 of fine wire gauze or filter -cloth, and then a 
cage consisting of bars 49 and rings 60. Each strainer contains a drum 61 part- 
cylindrical in form with closed ends ; it conforms closely to the cage 49, 60 and is 
supported by a radial arm from tho central standard of tlie machine. An annular 
trough 63 is secured to the sleeve 33 and receives tho material from the supply pipe 
66. This material passes into the strainers through pipes 64 and the solid material 
remains encrusted in the grating 49, 60 at the same time travelling behind the drum 
61 during part of each revolution and travelling down the drum during its treatment 
until it is discharged at the lower end. In a modification the retention drum 61 
is replaced by a semi-cylinder 67, Fig. 13. Loosp pinions 69 supported in brackets at 
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each end of the cylinder 67 support chains 60 carrying an endless belt with slots 61. 
The chains are geared with crowns on the strainers to keep the belt moving. 

Impkovemunts in Appahatus for the Cleaning of iSugar Beetroots. 
F. Brocket^ of Paris, Franco. 270,836. February 22nd, 1926. Machines for cleaning 
beetroots and tubers comi)rise rotating cylinders each constructed of longitudinal 
bars 4 mounted on discs 2 and carrying a helical lino of points 6 adajjtcd to scrape and 

forward the roots placed in contact with them. A 
pair of cylinders of different sizes may be used, the 
cylinders lying side by side and rotating in the 
same direction. Alternative arrangements comprise 
(1) a duplicated and symmetrical form of the above 
arrangemenf , (2) three cylinders side by side, one of the outer rollers being 
larger than the others, (3) a single cylinder of large diameter which may if desired be 
conical, the roots being delivered on to the snialler or the larger end according to the 
natur(‘ of the soil from \vhicli they are taken. Tlio line of points 6 in the last con- 
struction may be interrupted in the centre of the cylinder and reidacod by a circularly 
arranged point to increase tho duration of the cleaning action. — Fermentation of 
CelltjLosk' Materials. H. Langwell, E. Ricard, and W. A. Burton. 271,254. 
November 2()th, 1926. In tho fermentation of celluloso materials by thermophilic 
bacteria m a mash in winch the hydrogen ion com eiitration is maintained wnthin the 
limits 10 ' and 10'’ tho nutrients supplied consist wholly or partly of waste liquors 
or residues from fermerdal ion processes for the production of ethyl alcohol, butyl 
alcohol, acetone, l)ut\ric acid, lactic acid and tho like, either before or after the 
removal of the useful products. P'ermentation of Saccharine Solutions. 

J. P. H. Jansen. 271,336. November 10th, 192.5. In fermenting sugar solutions 
to produce alcohol, salts forming hexosc* compounds, such as alkah pliosjihates, and 
hydrocyanic acid aro added in small quantities with the yeast to tho solutions. — 
Pol\rimi:teus. E. LeitZ, of Wctzlar, Clermany. 271,824. March 9th, 1927 ; 
conv'ention date, May 31st, 1926. Polarimetors employ mg lialf-shadow devices are 
titted with one or more glass plates in combination with the half-shadow devices. 
Tlie inclination of tlii'sc glass jilates can be varit^d to i ompensatc for the optical 
rotatory [lowcr of the substuiice unilor oxaininulion. and this inclination enables 
readings to be effected on a more open scale tbun if an anal^^er or quartz wedge were 
rotated. The [ilane of iiu id(*nce of the glass plate makes an angle of 45 nr 135° 
with the bisecting liiii* of the half-shadow’ device. A quartz wedge may also bo fitted, 
and is cut paralkd to thi^ optical axis, being arranged so that one plane of jiolarization 
in the wedge bisects the half-sliadow angle of the half-shadow device.-- Prodi'CTION 
OF Levulose (Fri^ctosk). Chemische Fabrik auf Actien, vorm. E. Schering, of 
Berlin, (Terinari\\ 272,976. May^ 2‘lrd, 1927 ; convention elate, June I5tli, 1926. 
An aqueous puli) iniiliii is treated with a volatile organic acid such as formic acid, 
acetic acid, or carbonic acid. The syrup obtained may bo treated with decolorizing 
charcoal and is concentrated to obtain the fructose direct. When carbonic acid is 
employ^ed tho process is carried on in autoclaves. — Scale Prevention. E, Haasz, 
of Budapest, Austria. 274,061. Juno 24th, 1927 ; convention date. July^ l>th, 1926. 
An alternating current, which may be one phase of a polyphase current, is passed 
through the w^all of the boiler, evaporator, or like ai>paratus. — SroAR Extraction. 

K. Komers and K. Cuker, of Tavikovice, Moravia, Czei lio-Slovakit,. 274,131. 
July 11th, 1927 ; convention date, July 10th, 1926. A diffusion jirocess for treating 
slices of beet, cane, etc. consists in tho removal of the superficial juices m centrifuges, 
suction filters, presses, etc., wherem the material is treati'd to a gentle squeezing or 
suction witliout damaging tlio coll membrane, the material being then subjected to 
an oxidizing curri'iit of gas which dries tho cells and concentrates tlieir internal 
juices, thus raising the osmotic pressure and accelerating fht* diffusion process. 
A battery of diffusers can bo employed with centrifuges, etc., for the preliminary 
treatment interjiosed between some of Ihe ditfusers.^ — Recovery of Glycerin 
FROM Distillery St, ops (vinasse). Soc. des Estabiissements Barbet, of Paris. 
274,519. July 19th, 1927 ; convention date, July 19th, 1926. Glycerin is extracted 
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from yinasse liquors by adding petroleum or toluol, benzol, etc., to the oonoentrated 
liquor, superheating^the mixture under a pressure of 6-8 kgs. cmd then releasing 

the pressure so that the moisture evaporates and 
part of the glycerin is carried over with the petro- 
leum. The product separates into two parts, one 
containing vesicular particles which is returned to 
the vinasse liquor for retreatment, while the other is 
rectified, purified with charcoal, filtered, and con- 
densed in vacuo. The apparatus comprises a vat A 
from which the vinasse liquors are pumped to a 
tubular still O where they are mixed with petroleum 
from a tank B. The mixture pcisses to a heater 
where it is heated under a pressure of 6-8 kgs. 
by steam. When the desired temperature is 
attained, needle valves H in a circular pipe O 
are opened and the mixture passes over into 
a vessel K where it evaporates owing to the reduction in pressure. The glycerin 
and petroleum vapours pass up through plates L sprayed with water thus 
condensing the glycerin which is removed to two Florentine receivers F* 
where any petroleiun is separated and then passes after mixture with charcoal 
in a vat F' to a filter-press O and receiver Q and vacuum concentrator S. Uncon- 
densed vapours pass to the vinasse concentrator U, while the residue in the vessel 
K is returned to the vat A . — Boiling and Cubing Sugar. Raffinerie Tirlemon- 
toise Soc. Anon, of Tirlemont, Belgium. (A) 274,799; (B) 274,800. November 
2nd, 1926; convention date, July 24th, 1926. (A) An increased yield of sugar 

crystals is obtained from massecuite by cooling it to a pasty or plastic condition, in 
which it IS not normally adapted for centrifugal treatment, but then separating 
it into crystals and syrup in centrifuges oj>erating at considerably greater (*ontrifugal 
force than those previously employed. The water content of the massecuite may be 
reduced by evaporation, etc., at or subsequent to the cooling. (B) False grain is 
removed from syrup or molasses by treatment with very high cf'ntrifugal force in 
miperforated centrifuges. The false grain collects on the surface of the drum 
and is removed. The syrup is skimmed off from the centre of the drum. Air, carbon 
dioxide, or other gas in a finely divided state may first bo mixed with the mass, the 
false grain being then collected in the froth formed during the treatment. The high 
centrifugal force may be obtained by altering the speed or the diameter of the dnim, 
or both. — Adsorbents for Sitgar Juicer, Syrufs, etc. A. Rosenheim, of Char- 
lottonburg, Borlm, Germany. 275,203. July 12th, 1927 ; convention date, July 
30th, 1926. The basic content of natural or artificial zeolites, or of similar substances 
such as glauconite, tuffs, or natural glasses is wholly or partially extractc‘<l as by 
treatment with acnds or acid salts, the resulting product being miaptiHi for use as an 
adsorbent for decolorizing or deodorizing liquids, such as sugar solutions, etc. Bt^fore 
treatment the zeolitic material may be heated, say tq^300.K00''(\, and additionally, 
the aci(l-€u;ting constituent present in addition to silii'ic acid maybe wholly or partially 
extracted. The material may, for instance, be treated at normal or raised Umipera- 
ture and with or without pressure or vacuum with one or more of the following : — 
hydrochloric, sulphuric, phosphoric, sulphurous, carbonic, formic, €w?etic, oxalic, 
lactic or butyric acids, ammonium salts, bisulpliates, ferric chloride, suljihate, or 
acetate, ferrous sulphate, aluminium chloride or sulphate, alums. When the base- 
extrcusting means used, e.g., ferric chloride, is such as to introduce a new constituent 
into the zeolite, this latter may be extracted by further acid treatment. Before 
use, the adsorbent may be washed, with water or salt solution, e.g., of common salt, 
€md be then dried. — ^Evaporator. W. Wiegand, of Merseberg, Germany. 272,703. 
July 23rd, 1926. In evaporators, particularly suitable for dealing with thick liquids, 
the liquid is circulated by a centrifugal pump through a tubular heating-device 
into an evaporating-chamber through an opening the area of which may be controlled 
by a fixed or adjustable flap to prevent boiling in the heating-tubes or formation 
of scum. Steam for heating passes through a steam injector which draws part of ihe 
steam formed in the evaporator into the heatjng device 
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UNITED STATES. 

Pbodxtotion, Application, and Revivification op Activated (Decolokizing) 
Cabbon. (A) George W. Wallace, of San Francisco, Cal., U.S.A. 1,639,356. 
August 16th, 1927. (B) George W. Wallace, of San Prancisco, Cal., U.S.A. 

1,639,390. August 16th, 1927. (C) George W. Wallace, of San Francisco, 

Cal., U.S.A. 1,639,391. August 16th, 1927. (D) George W. WaUace, 

of San Francisco, Cal., U.S.A. 1,639,417. August 16th, 1927. (E) 

John N. A. Sauer, of Amsterdam, Holland. 1,641,053. August 30th, 1927. 
(F) Paul Lueg, Julius Drucker, and Heinz Thienemann (assignors to the 
I. G. Farbenindustrie A.-G.) of F’rankfort-on-tho-Main, Germany. 1,641,281. 
September 6th, 1927. 

(A) Claim is made for the process of making a{‘tivated carbon which comprises 
establishing and maintaining a relatively short moving jKjrvious column of material to 
be carbonized with the smaller end of the front passage, the rear passage having a 
peripheral inlet and the front passage having an enlarged axial outlet. (B) In a 
carbonizing apparatus, is provided a short and wide, substantially horizontal reaction 
chfunbor in the form of a conduit, stoker means for supplying fresh material at one 
end and advancing the same therethrough as a charge filling the entire cross-section 
of said conduit, means for removing gases and vapours at tlie same end and localized 
heating means for imiiingmg hot gases against a charge in the chamber at the other 
end, such localized heating means bemg adaj)te<l to permit the establishment and 
maintenance of a substantially stationarj’^ carbonizing zone at one point in said 
reaction chamber. (C) In the low temperature distillation and carbonization 
and ga-sification of solid fuel contaimng volatile matter, a process comprises establish- 
ing and maintaining a substantially horizontal moving column of material to be 
carbonized, impinging a flame of buniing gases on om* end of said column, passing 
said burning gases through the matt'rial in counter-current, maintaining the opposite 
end relatively cool, whereby an intermediate stationary zone ol cai honization is 
established and maintained at a self -regulating ternjieruture, and gasifying the hot 
materials coming from the end against which the flame gases are directed by passing 
a draft current through the materials to effect such gasification. ( D) In th(‘ production 
of coke or smokeless fuel and bv-prodii<*ts by carbonization, (*’aim Ls made for the 
process establishing and maintaining a moving, substantially horizontal pervious 
column of fragmentary solid carbonizable material in a chamber of conduit form as a 
full area charge, one end of said column being formed by incoming relatively cool 
material, impinging a flamt' on the other end of said column and transmitting hot 
flams gases through said column in a direction counter to the passage of solid mater- 
ials, whereby a stationary zone of carbonization is established and maintained. 
{E) A process of producing activated carbon from raw or carbonized carbonaceous 
material, by the aid of heat and of activating gas is tlescribe'd, in which the material 
to be activated is maintained in a slate of agitation and flotation by a blast of gas, 
the actival ed product being drawn off by the discharged reaction gases. ( F) A process - 
for the production of active carbon comprises treating cellulosic carbonaceous mater- 
ial with sulphuric acid at temperatures above 300^C. and subsequently subjecting the 
material to steam activation. 

Extraction of Pure Cellulose from Bagasse. E. C. H. Valet. 1,630,147. 
May 24th, 1927. Bagasse in small particles is extrac.ted with 3-5 per cent, milk-of- 
lime, and heated under 1*5 atmospheric pressure with a mixtui’o of 6 p»‘r cent, 
sodium hydroxide and 2-3 per cent, sodium sulphite for 4 to 6 hours, the cellulose 
obtained being cleaned by treatment with steam and bleached. — Improved Beet 
Harvester. Gerrit Wandscheer, of Sioux Center, Iowa, U.S.A. 1,636,883. 
July 26th, 1927. In a harvester, a vehicle has side frame members connected at 
their forward ends by a channelled arch with vertical side arms, a pair of endless 
belts mounted to travel in elongated paths having their forward limits near said arch, 
said paths being disposed in a plane extending rearwardly and upwardly, a pair of 
arms mounted in the pannellod side arms of said arch, for vortical adjustment 
relative therto, and a pair of plough blades carried by the lower ends of said arms. 
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United Kingdom, 


IMPORTS AND EXPORTS OF SUGAR. 
IMPORTS. 


Unrefined Sugars. 

Poland 

Germany 

Netherlands 

France 

Cseoho-Slovakia 

Java 

Philippine Islands 

Cuba 

Dutch Guiana 

Hayti and San Domingo 

Mexico 

Peru 

Brazil 

Uniqn of South Africa 

Mauritius 

Australia 

Straits Settlements 

British West Indies, British 
Guiana & British Honduras . 
Other Countries 

Total Raw Sugars 

Refined Sugars. 

Poland 

Germany 

Netherlands 

Belgium 

France 

Czocho-Slovakia 

Java 

United States of America 

Canada 

Other Countries 

Total Refined Sugars 

Molasses 

Total Imports 


British Refined Sugars. 

Denmark 

Netherlands 

Irish Free State 

Channel Islands 

Canada 

Other Countries 


Foreign & Coloniad Sugars. 

Refined and Candy 

Unrefined i 

Various Mixed in Bond 

Molasses 


» 

' Onk Month bnbino 

1 KlNB months ENDIKO 

SBPTBMBBIl 80TH. 

SEPTEMBER 30TH. 

1926. 

1927. 

1026. 

1927. 

Tons. 

Tons. 

Tons. 

Tons. 

• • • . 

4,623 

13,074 

5,871 

248 

3,619 

7,849 

4,305 

1 

— 

*342 

1*248 

— 

' 2,053 

— 

9,613 

65,i6i 

j 36,949 

207,066 

299, i43 

16,474 

1 24,3ii 

101,804 

129,994 

10,986 

6,36i 

78,876 

93,847 

.... 

440 

96 

31,360 

13,626 

9,123 

40,108 

16,734 

446 

.... 

161,031 

127,281 

— 

499 

.... 

127.102 

15,309 

6,824 

5,600 

96,380 

79,392 

388 

24,060 

16,286 

60,171 

103,052 

116,627 

840,002 

863,168 



9,280 

3,489 

4,990 

4,342 

17,214 

9,723 

22,314 

11,628 

183,345 

147,214 

1,789 

1,291 

9,378 

6,376 

17,389 

3,463 

240,046 

96,806 

449 

6,426 1 

11,472 

41,069 

7,030 

4,423 

66,762 

62,367 

768 

2,011 

10,637 

17,664 

34,729 

32,583 , 

538,034 

374,587 

14,737 

29,327 ' 

119,892 

110,094 

172,518 1 

178,537 

1,497,928 

1,347,849 

EXPORTS. 




Tons. 

Tons. 

Tons. 

1 Tods. 

136 

161 

983 

957 

27 

29 , 

316 , 

, 296 

2,746 

7,206 

33,927 

37,769 

118 

93 

616 

612 

666 

2,647 

21,106 

26,i43 

3,692 

10,026 

60,948 

66,776 

179 

173 

2,100 

3,830 

30 

663 

1,022 

1,819 

‘26 

*'26 

2,231 

232 

3,8U 

10,781 

66,301 

n,m 


Total 


Weights calculated to the nearest ton. 
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' United States. 

{WiUeU db Qtay.) 

(Tons of a.a4f> IbR.^ 

Total Receipts, January 1st to Sept. 28th. . . 

Deliveries „ . 

Melting by Refiners „ 

Exports of Refined „ . 

Importers* Stocks, September 28th 

Total Stocks, Septeml^r 28th 

Total Consumption for twelve months 


Cuba. 


Statement of Exports and Stocks op Sugar, 


1926, 1926. AND 1927. 



(Tods of 2,240 lbs.) 

Exports 

Stocks 

1925. 

Tons 

. 3,760,186 . . 

822,799 . . 

1926. 

Tons 

3,164,964 

945,416 

1927 

Tons 

. . 3,032,467 

783,717 

Local Consumption 

4,682,986 . . 

97,000 . . 

4,110,370 

96,000 

.. 3,816,174 

96,000 

Receipts at Ports to August 31st 

. 4,679,986 . . 

4,206,370 

. . 3,912,174 

Havana, August Sldf, 1927. 


J. Guma.- 

-L. Mejbb 

United 

Kingdom. 



Statkmknt or Imfouth, Exports, and Consumption of 
■ND iNO Sbhtembur 30th, 1925, 1926, 

SUOAK KOH 

AND 1927. 

Nine Months 

iMPOU'l'!* 

1925. 1926. 1927 

Tons. Tons. Tons. 

Reflnsd.. . 627,145 538,034 374,587 

Raw 1,010, .378 . 840,002 .. 863,168 

Molasses 130,863 119,892 . 110,094 

Refined . 
Raw . . .. 

Molasses . . 

KxpOiMs (Foreign). 

1925. 1926 1927. 

Tons Ions Tons. 

.. 1,753 .. 2.100 .. .3,830 

559 .. 1,022 1,819 

383 2,231 . 232 

1,168,370 1,497,928 1,347,819 


2,695 

6, .363 6,881 


HOMK CONSUMPrJON 



1925 

1926. 

1927 


Tons 

Tons. 

Tons 

Refined 

531,309 

510,919 

.. 417,422 

Refined (in Bond) in the United Kingdom 

664,004 

636,266 

651,390 

Raw 

75,828 

. 110,644 

10<},171 

Total of Sugar 

.. 1,263,141 

1,267.729 

1,174,983 

Molasses 

6,078 

4,356 

4,659 

Molasses, manufactured (in Bond) in United Kingdom 

42,344 

47,254 

67.327 


1,311,663 

1,309,338 

1,246.969 

Stocks in Bond in thb Customs Warehouses oh Entered 

TO BE Warehoused 

AT September 30th, 

1927. 

1925. 

1926. 

1927. 


Tons 

Tons. 

Tons. 

Manufactured from Home Grown Beet 

— 

100 

250 

Refined in Bond 

46,760 

62,650 

66,300 

Foreign Refined 

24,900 

. . 1,34,150 

37.050 

«, Unrefined 

. 222,800 

.. 166,000 

180,700 


293,450 

352.900 

243,300 



sssseamm 

•SSmSSSSm 


1927. 

Ton<». 

2,408,868 

2,388,763 

2,378,098 

78,000 

134.977 

186,849 

6,671,336 


193S. 

Totir. 

2,649,346 

2,488,466 

2,485,000 

73,000 

169,536 

219,279 

1925 

6,610,060 
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United Kingdom Monthly Sugar Report. 


Our lost report was dated September 9th, 1927. 

The tondeiioy of the London Market has been flat and easier, and prices have 
dropped daily. The premium has now practically run off near at hand sugars. 

The Terminal Market has been chiefly concerned with the liquidation of accounts 
and no fresh speculative movement has been started. Fairly large dealings took 
place in September from 16s. lO^d. down to 148. OJd., and finally, during the last 
two days about 12,000 tons of sugar was tendered, consisting chiefly of old granu- 
lated, having been in store for about 18 months to two years. 

Heavy hedge sales have been made by the Home Grown interests and December 
sold down to 14s. Ofd., whilst the premium ruling on October has practically dis- 
appeared. Forward deliveries have declined in sympathy and March sold down 
to 16s. OJd., May 16s. Sjd., August 16a. fid. The latest prices are, October 14s. Ojd., 
December 14s., March 16s., May 16s. 3d., August Ifis. fid. 

The demand for Wliite Sugar has been very poor, the trade continuing their 
waiting policy in the hope that tho>^ will be able to buy the Home Grown sugars 
much cheaper when the campaign is m full swing. Ready Granulated sold down to 
16s. and October is offering at 16s. 3d., whilst November/December can be bought 
at 14s. TJd. second hand. 

The Spot Market has steadily declined from 29s. TJd. to 288. and Granulated 
stored a long time has been sold as low as 278. fid. German Granulated was sold 
during the month, and a few thousand tons have been imported into London. 

Some of the Home Grown factories are already offering new sugar, but owing 
to the lateness of the crop the majority will not be free sellers until the latter part 
of October. The latest prices for this class of sugar are Spot 298., October 28s. 9d., 
Noveraber/December 27s. lOJd. 

The refiners have not received such a large share of the business recently and 
m consequence they have made a series of reductions durmg the month. On Sep- 
tember 10th prices were reduced fid. per cwt., September 2fith they wore again 
fid. lower, and October 10th a further decline of fid. was registered. The latest 
prices are No. 1 Cubes 328. fid., London Granulated 298. 7Jd. 

Raws have been very quiet, and although no Cuban business has been done, 
PeruB, Brazils and Argentines 96 per cent, have been sold from 138. down to 12s. 
c.hf. A fair business has been done in European 88 per cent, beet from 12s. fid. 
to 11s. lOid. f.o.b. 

In America the market has been affected by the restriction rumours in Cuba. 
On the 4th October a Bill was passed by the Cuban Senate, giving the President 
power to limit the crop. The President is to be advised by a Committee of five 
as to the size of the crop each year, but it is generally thought that the crop this 
year will not be allowed to exceed four million tons. This news was apparently 
discounted in America, for the Futures Market declined about 10 points and altogether 
America has now fallen about 20 points from the top. Raws in the States have 
also been sold down to 2J c.i.f. New York. The stocks in Cuba to-day amount to 

1,130,000 tons, which is 60,000 tons more than last year. 

The westher on the Continent has been mostly unfavourable, except during 
the last week when sunshine and warmer temperatures have been experienced. 
F. O Light has made his first estimate of the b^t crop as follows : — 


Germany 
Czecho . . 
France. . 
Belgium 
Holland 
Spain . . 


Tons. Tons. 

1.700.000 Russia 1,326,000 

1.300.000 Poland 660,000 

880.000 Htmgary 166,000 

300.000 Italy 300,000 

260.000 England 276,000 

240.000 Other countries... 706,000 

Total 8,101,000 


21, Mincing Lane, 

London, E.C.3. 

10th October, 1927. 


Abthub B. Hodqb, 

Sugar Merchants and Brokers. 
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No. 347. NOVEMBER, 1927. VoL. XXIX. 

Notes and Comments. 

The Disposal of the Surplus Cuban Sugar Supply. 

The principal event of the past month on the sugar market has been 
the surprise disposal by the newly-formed Cuban Sugar Commission of the 
whole of the surplus stock of 150,000 tons of sugar which, under the new 
Macheulo Laws, was to have been taken over from the unsold stocks lying 
in the Cuban warehouses. This huge parcel has been sol 1 to Messrs. Tate 
& Lyle at a price approximately 45 points below prevailing U.S. market 
values, viz., at 11s. 7Jd. c.i.f. This is reckoned to be equal to 2*34 cents 
f.o.b. Cuba, or say cents c. & f. New York, whereas New York prices that 
day were 2 j cents c. & f. e({uivalent to about 2»79 cents f.o.b. This figure 
of 2' 34 cents is undoubtedly well below the cost of production in Cuba ; 
in 1925 the Czamikow-Rionda Company estimated that the lowest price 
at which the most favoured Cuban plantations could place 1 lb. of 96° sugar 
f.o.b. steamer was 2 J cents. ^ And just recently Colonel Tarafa, the President 
of the Cuban Commission, is reported to have declared that a Cuban pro- 
ducer should receive from 3J to SJ cents per lb. to give a re€isonable profit. 

The world market was taken by surprise by this speedy step on the 
part of the Cuban Commission ; and opinions so far expressed have shown 
considerable divergence of view. On the one hand, it is agreed that in dis^ 
posing of this amount of the Cuban surplus the decks have been cleared to 
that extent and the new season will open with a minimum of old stock in 
Cuban warehouses. On the other hand, it is not certain that United States 
interests in Cuba will take kindly to the enforced sale of their sugar at un- 
remunerative prices, or that the consuming interests in the States will 
acquiesce indefinitely in so large a paircel of sugar being sold to Europe at 
44 points or more below what the U.S. market would have to pay. Fin€dly 
we do not suppose that the American refining interests will look with favour 
on all this refinery raw material going to European refineries, when they 
themselves are understocked. But this action of the Cuban Commission 
must be judged as only one step in a series, destined, so they declare, to 
•stabilize the industry and obtain a price for sugar that will cover the cost 
of production plus a small profit. The next step is apparently the visit 

See 1925, 598. 
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to Europe of the Chairman of the Commission, Colonel Tabafa, in the hope 
of induoing some of the European exporters of sugar to co-operate with Cuba 
in an attempt to regulate the production of sugar to the world’s require- 
ments. If he succeeds in his venture, some good may be done in stabilizing 
prices at an economic level. But with the increase in the European crop, 
surpluses for export are multiplying, and we have France once more after 
a long interv€d of years sending her sugar to foreign markets and scheming 
(if rumours are correct) to export in the coming season 200,000 tons at a 
loss, which would be recouped four-fold by an increase in the domestic price 
due to the resulting scarcity of the remaining sugar. 

Intelligent anticipation assumes that the new Cuban crop will be no 
more than four million tons. But the official decision is still awaited, as is 
the decision whether grinding shall commence on January 1st, or be deferred 
further till January 15th. Financial and factory interests in Cuba seem 
content to give the President a free hand to decide what is best for the indus- 
try ; if there is any dissent it comes from the planting community who do 
not see the justice of having to sell less cane than they happen to have grown.^ 
The new rules and regulations in fact do not appear to make any provision 
for adjusting field output to the output authorized for the factories them- 
selves. That is left for the colonos to anticipate, months in advance. 

Competition of Cuban with Empire Sugar. 

The Sugar Federation of the British Empire, a recently constituted 
body which aims at co-ordinating the interests of all those engaged in 
sugar industry in the Empire, including the sugar refiners at home, is finding 
that some of these interests are on the face of them antagonistic to one another. 
The big refining firm of Tate & Lyle, in an endeavour to secure profitable 
business during the least remunerative part of the year, have as above men- 
tioned bought up a big parcel of Cuban sugar on very advantageous terms, 
which should help to keep their refineries going through the winter. But 
the Federation see in this transaction a danger to the Empire sugar industry, 
and have communicated their fears to the press. This recent purchase 
of Cuban sugar, they also point out, is under the actual cost of production 
and is considerably below the price at which raw sugar can be produced 
in any part of the British Empire ; this coupled with the existence of large 
surpluses in other foreign coimtries they regard as a positive danger to the 
expansion of the Empire industry. 

“ In addition to Cuba, other foreign beet^ and cane-growing countries 
are looking to the United Kingdom market to relieve them of their surplus 
production, and if they sell their sugars ect anything approaching the price 
of the Cuban parcel, a setback to the Empire industry must follow. The 
Empire industry in the last few years has shown a very satisfactory response 
to the Government’s policy of encouraging production within the Empire 
by means of the stabilized Imperial preference. But unless measures are 
promptly taken to deal with the new world conditions as affecting the 
British market, that policy will be neutralized very rapidly.” 

But although it is the home refiners’ recent purchase that has given 
rise to the dangerous situc^tion above referred to, the Federation are also 
concerned at the competition these old-established home refining indus> 
tries are faced with — ^not only from the subsidized home beet sugar but also 
from the large increase in white sugar production in Czecho-Slovalria, Poland 

* This aspect of the matter was fnllr stated hy our Havana Correspondent in our September 
issue (page 466). « ^ 
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and other countries, which countries are sending their surpluses to this market 
on terms that are only possible because of the fiscal support in one way or 
other given by the respective Governments. The Federation therefore are 
carefully considering what representations pfm be made to the Imperial 
Government with regard to the whole situation. 

This is a desirable step to take, but it is obvious on the face of it that 
the various interests concerned — ^Home Beet, Home Refining, Empire Cane 
Sugar (not to mention the Home Consumer) — are so conflicting that it seems 
doubtful to us whether they can be sufficiently reconciled to allow a united 
front to be made in any approach to the Government. The competition of 
home beet with the home refiners is imdoubtedly severe for the three or 
four months of the campaign, but we doubt whether the Government are 
likely at this stage to accept any suggestions for altering the system while the 
ten years of declining subsidy are in existence. The dumping in this coimtry 
of foreign white sugar is a menace that threatens all three main producing 
interests, and is the most likely direction in which alleviation might be offered 
by the Government. But tlio refiners by accepting a parcel of dumped 
Cuban sugar have introduced a fresh complication, for the interests of the 
Empire producer of cane sugar are thereby jeopardized if this transaction 
does not prove an isolated instance but is to be an annual achievement. 
Is then the dumping of foreign refined to be neutralized by fiscal expedients, 
but the dumping of foreign raws to be permitted ? Refiners would like 
to see both Imperial Preference and Home Beet Subsidy strictly confined 
to raw sugar production. This, however, would pepalize, inter alia, such 
Empire sources as Mauritius where the determination has recently been 
renewed to turn out the cro]> as white sugar and not as raws, and to use 
every effort technically to produce an improved quality of the said white 
sugar. The Empire production of white sugar has, it is true, recently suffered 
a setback by the decision in South Africa to revert to raw sugar production 
in the interests of a common co-operating refinery ; but the process has so 
much to be said for it from the point of view of technological achievement 
and promise, that it cannot be lightly legislated against. 

The above is only a brief indication of the difficulties that face those 
attempting to reconcile the divergent interests existing. The refiners cer- 
tainly have a claim for some consideration, especially in respect to the 
dumping over here of foreign white or refined sugar. But if they are to be 
free at the same time to import foreign raws at a dumping price, they simply 
transfer the disabilities of the situation to the Empire cane sugar interests^ 
who will naturally complain that the Preference they are supposed to receive 
is neutralized by the dumping transactions. It is clear then that the Govern- 
ment cannot elect to save the refiners from the competition of foreign 
refined and yet ignore the new threat to Empire cane sugar which the 
recent transaction of the Cuban Government with our refiners has staged 
the last few weeks. This new factor indeed comes at a distinctly 
unfortunate moment, as it vastly complicates matters and throws fresh fuel 
on the fires of contending sugar factions. The Government will liave to 
make some attempt to solve the problem, for they cannot very well leave 
matters indefinitely as they are at present ; but their task is certainly not an 
enviable one, and whatever solution seems to them the most equitable in 
the circumstances will have to secure the approval of political expediency, 
or one difficulty will only be solved at the expense of creating another. 
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Recent Company Reports. 

LecmKa Argentine Estates, — For the year ended March last I 4 BAOh’s 
A rgentine Estates record a loss of £73,311 or almost the same sum as in the 
preceding year, after charging depreciation, debenture interest, etc. ; and 
this after costs of production had been reduced 16 per cent, by exercise of 
the strictest economy in all departments. Part of the loss was due to the 
policy of the Argentine industry exporting surplus sugar, even at a Ictes. 
The sugar crop for 1926 was 440,000 tons of which Leach’s Estates manu- 
factured 28,563 tons. A satisfactory feature of this Company’s accounts 
is the depreciation fund which stands at about half a million sterling, and its 
influence would be quickly reflected in the event of any decided recovery 
in the sugar market. But the Argentine crops of the last two years have 
been much in excess of consumption. 

Sir J. L. Hulett 6s Sons, Ltd, — This well known Natal firm of tea and 
sugar growers for the year ended April last showed an increase in net profits 
by about 60 per cent., viz., £92,556, as compared with £61,962 in 1925-26 ; 
this is the best result with one exception in the past ten years. The sugar 
output amounted to 71,876 tons or some 691 tons short of the previous 
year’s total which was the highest on record. But as frosts caused a loss of 
over one thousand tons, the crop should really have broken new records. 
Prices were stable, the sucrose content of the cane was higher, and the re- 
covery at the mill larger. During the year the Company’s South Coast 
Junction Refinery was sold to a new company for £528,117. A dividend 
of 13 per cent, is being paid, as compared with 8 per cent, in 1926, and £32,380 
carried forward . * 

Sena Sugar Estates, — ^The Sena Sugar Estates, in Portuguese East Africa, 
made for the year 1926 a net profit of £49,206, which compares with a net 
loss of £118,673 for the preceding year. But the year 1926 was an abnormal 
year owing to extensive flood losses, and comparisons are more fittingly 
made with 1924. In this earlier year while costs of production were approxi- 
mately the same as in 1926, the average price was £3 per ton more than in 
1926. The directors therefore consider the results disapp>ointing. Costs of 
production are still too high, but are due to the aftermath of the flood resulting 
in much immature cane having to be crushed, and the estates produced 
considerably less cane than the capacity of the factories. The sugar crop 
amounted to 42,428 tons as compared with 22,692 tons in 1925, and 39,018 
tons in 1924. For 1927 30,149 acres are under cane as compared with 
21,393 acres in 1926. With the addition of £4933 brought in there is this 
year available for disposal a sum of £54,139. The preference dividend has 
been met, leaving £31,639 from which £25J)00 has been put to depreciation 
reserve and the balance of £6139 carried forward. The ordinary capital of 
£1,200,000 again goes without a dividend. 

Incomati Estates, — ^The report of. the Incomati Estates for the ye€ur 
1926 shows a net profit of £57,650. Interest on Debentures, Preference, 
and Preferred Ordinary shares is bmng met, but the Board have preferred 
not to pay cmy interest on the Ordinary shares, but to carry forward £33,523, 
owing to the fact that expenditure on capital account has been heavy and 
debentures have shortly to be redeemed. The output of sugar was 9601 
tons, as compared with 8865 tons in 1925, and the costs of manufacture 
were £6 Os. 9d. per ton, which includes losses on deposits equal to 9s. 3d. 
per ton. The sugar crop realized £157,815, eqiial to an average of £16 88. 4d. 
pep ton. Of the crop, some 3000 tons was marketed in London and 5221 
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tons in Lisbon. The new Portuguese Government bonus comes too late to 
benefit the 1927 crop, but is expected to improve the average selling price 
of the 1928 crop. 

Governmental Export Credits Guarantee Scheme. 

A problem confronting all those engaged in the export trade in the 
United Kingdom is that of giving credit to purchasers overseas. From 
all markets of the world reports are received that in the fight for orders 
credit is an ever-increasing factor, and in many instances credit plays a part 
ecjually important with the price itself. In fact, buyers overseas as a con- 
dition of placing orders with British firms insist upon credit terms which many 
exporters find it difficult to give. In other instances a larger risk of bad 
debts is involved than firms quite justifiably caro to carry uncovered by any 
form of insurance. 

The realization of these circumstances led the Department of Overseas 
Trade two years ago to a])point an expert committee to investigate the matter, 
and as the result of its findings the “Export C’redits Guarantee” scheme 
of the D.O.T. has come into being. Acting on the advice of the Chambers 
of Commerce of the coimtry, the Department has profluced a floating Con- 
tract scheme, drafted in simple language, under which the Government insures 
exporters against bad debts by taking uj) 75 per cent, of the credit risk. 
Tliis contract has been prej)ared in a manner to be of general utility to all 
trades, but where it does not fit in with the usual practice or custom of a 
particular trade it is capable of minor alterations. 

It is a fundamental ccnidition that goods to be covered by the scheme 
must be wholly or partly produced or manufactured in the United Kingdom ; 
and, secondly, the Dejiartment’s assistance is limited to transactions which 
are dealt with on the b€usis of bills of exchange. But within these limits 
the Government guarantee enables exporters to insure their debts and so 
enlarge their export tra^le without additional risk, and thereby increase 
profits and reduce overhead charges ; to finance a larger turnover by pro- 
viding them with additional financial facilities ; and to discount their bills 
of exchange at the lowest rates possible. 

Copies of the conditions, and applications forms, can be obtained from 
any Chamber of Commerce, from Banks, or from the Exports Credits 
Guarantee Department, 31, King Street, London, E.C.2. 


Next crop about 25 per cent, of the sugar made in Porto Rico will be produced' 
in factories employing the Petree-Dorr process. This very successful improvement 
expands the functions of the Dorr cleu'ifier in such a way that it entirely eliminates 
the filter-press station, while at the same time improving the clarification, owing 
to its application of the principle of double defecation. Centrali 2 :ation of control 
over both clear juice and mud, combined with the continuity of the process, reduces 
the labour requirements, one man per shift replacing the crew usually employed 
at the defecators and filter -press station. 


“ Farm studies reveal that the influence of beet culture is Usually noticeable after 
a period of three years from the time of its introduction. All kinds of cereals if 
plemted in a good rotation on a beet farm give a higher average yield than when 
planted on beetless farms, the lowest avera^ yield of cereals on beet farms being 
greater than the liighest average on beetless farms. The results are due not entirely 
to the beet as such, but to deeper culture, better fertilization, and more thorough 
tillage in growing b^ts successfully. The millions of fibrous roots of the sugar b^t 
add an averafi^ of one ton of humus ]:wr acre ; the root channels aerate the lower soil 
strata ; the channels store winter moisture ; while by-products of the beet increase 
the stock-carrying capacity of the farm and manure production.’ * 
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According to a report of the Ministry of Agriculture on the Progress 
of the Beet Sugar Industry in Great Britain, the number of factories at work 
on this year’s crop is 19, of which five will operate for the first time and 
five will have greatly enlarged their manufacturing capacity. The total 
area under sugar beet in 1927 is returned at 229,200 acres — 221,700 in England 
and Wales and 7600 in Scotland. On the basis of only the same yield this 
year as last — 8*6 tons — ^it would be reasonable to expect a total crop of about 
two million tons of beet and a production of white sugar of, say, 260,000 
tons, or slightly less than two months* supply of sugar for Great Britain. 

The following statement of the Board of Agriculture illustrates the 
development that has taken place since the 1924-25 season : — 


1924-25. 


Acreage under sugar beet 22,637.. 

Number of factories 3 . . 

Sugar beet delivered to factories 

(tons) 183,713.. 

Total production of sugar 23,915. 

Total production of molasses 6,701. . 


MANUFACTURixa SEASON. 

1925-26. 1926-27. 1927-28 

(Sstimated) 

56.243.. 129,463.. 229,200 

9.. 14.. 19 

431,185.. 1,117,072.. 2,000,000 

51.784.. 163,487.. 260,000 

13.645.. 37,500.. 66,000 


Projit-ahanng scheme for a new factory at Chichester . — The Anglo-Dutch 
Group of beet sugar manufacturers who operate the factories at Cantley, 
Kelham, Ely, Ipswich and King’s Lynn have imdertaken, at the request 
of the West Sussex Branch of the National Farmers’ Uiuon, to build a new 
factory for the season of 1928 on a site near Chichester provided that sugar 
beet from at least 8000 acres within a radius of 30 miles has been secured 
on definite contracts for three years within a reasonable time. The factory 
will involve an outlay of aoout £460,000 and the whole of the capital has 
been arranged for. 

The beet contract contains features of sj)ecial interest. For the three 
years 1928-30 a fixed guaranteed price for beets of 41s. per net ton delivered 
will be paid on the basis of 15^ per cent, sugar content instead of 468. per net 
ton as agreed wdth the National Farmers’ Union for existing factories which 
have had the benefit of the highest rate of subsidy and therefore have been 
able to make some provision for the risks of the sugar market. The sugar 
content bonus remains at the agreed rates of 3s. up to 16} per cent, and 38. 4d. 
for each 1 per cent, in excess of 16} per cent. As last year the average sugar 
content in Sussex was approximately 17} per cent., the price for beets on 
this basis would be 47s. 4d. per ton. From this point, however, the prin- 
ciple of profit sharing has been adopted. Each grower during the seasons 
1928 and 1929 will receive 6d. per net ton foy each 1 per cent, paid in dividend 
by the factory in excess of 10 per cent, free of tax. In the third year the 
bonus will be calculated on this basis upon the net profits available for divi- 
dend during the three years whether distributed or not, after setting aside 
16 per cent, per annum for depreciation, 10 per cent, per annum for dividend, 
and the amount of bonus already paid. It is a requirement under the con- 
tract that the growers shall be part-owners of the factory, the grower under- 
taking to receive a transfer of three shares per acre per annum, payable 
from his beet account. The price agreed is par plus 5 per cent, interest less 
dividends paid to date upon the shares transferred. The maximum number 
of shares required to be taken up by the growers is 75,000 so that if the acreage 
exceeds 8000 acres, a proportionate reduction can be made of each grower’s 
obligation to take up shares if he so wishes. These shares are to be blocked ” 
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for six ye€UPS (i.e., not transferable) as an earnest for future support to the fac- 
tory in the provision of raw material, and a corresponding number of shares 
held by the Directors will be similarly “ blocked ’* to ensure continuity of 
the management. In addition, a Director will be appointed to represent 
the growers so that co-operation between the grower and the factory may be 
secured in as complete a form aa possible to ensure the permanent success 
of the enterprise in the service of British agriculture. 

New fdctory projects , — ^After all there is a prospect of a factory being 
erected in the Bridgwater district of Somerset, for following on the rejection 
of the terms to the farmers hy the Anglo-Dutch group (as mentioned in om 
last issue) another corporation has come forward prepared to pay the price 
agreed to by the Farmers’ Union and they have purchased a site for the fac- 
tory. The promoting Company is said to be British Sugar Developments, 
Ltd., of London. — It is reported that, after all, the Beccles scheme has had to 
be abandoned by its promoters. The reasons given are that the Board of 
Agricultiu*e was opposed to the erection of a factory so near the Cantley 
sphere of operations, and the Norfolk Fishery Board was hostile to the 
proposal in view of the proximity of the site to the well-known Oulton Broad. 

This season's new factories, — Allscott, Bardney, King’s Lynn, and Selby 
factories are all reported to be starting under good auspices this autumn. 
And there is also the small experimental factory at Eynsham. 


British Empire Sugar Federation Proposals. 

At a meeting of the Sugar Federation of the British Empire held on 
October 31st last, the grave situation arising from the dumping of foreign 
sugars in this country w€is discussed. It was decided to frame represen- 
tations to be jilaced before the Government at an early date on the necessity 
for immediate action to prevent permanent injury to the refining industry 
in Britain and the producers of sugar in all parts of the Empire. The 
Federation’s policy of free-entry of all Empire sugars sold to the British 
refiner was reaffirmed. 

It was decided to render all possible assistance to the expedition of 
the United States Department of Agriculture to New Guinea in their 
endeavour to find indigenous varieties of disease-resistant cane, the pro- 
duction of new cane varieties being considered a most important factor 
in the agricultural future of the industry. 

A report by the Deputy Director of the Federation, Mr. Habold 1?. 
Poole Y, on sugar production in the Caribbean area was discussed and approv- 
ed. Arising from this report it was decided to form a Committee for the 
co-ordination of the sugar research work going on in various parts of the 
Empire as in foreign coimtries, particularly under the heading of Agricultural, 
Chemical, Mechanical and Economic Research, the last to include special 
reports ; the collection of statistics and the study of cost accoimting for 
tropical agriculture and the working of co-operative systems. It is under- 
stood that travelling representatives of the Federation will proceed at a 
later date to the sugar producing countries for this purpose. 

The Bureau of Chemistry and Soils of the U.S. Department of Agricultum, 
Washington, recently formed, will be directed by Dr. Henby G. Knight, with 
Dr. C. A. Bbowne, chief of the former Bureau of Chemistry, as associate-chief. 
Dr, Bbowne will at his own request devote his major energies to research work in 
chemistry. 
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By J. 7. RBXB. 

Crop prospects , — Reduced yields followed naturally the prolonged dry 
spell of last year. The dry conditions affected principally that portion of the 
sugar belt from Townsville southwards and were felt acutely at Bundaberg, 
on the Isis and in the Moreton. On the Burdekin, though severe, the losses 
were light comparatively. On the Herbert and round about Cairns crops were 
good. 

Last year the total area imder cane was 266,619 acres, about 3000 acres 
less than the total cropped in the preceding season. This was the first reduc- 
tion for some time, as the acreage had been increasing steadily since 1920, 
when it was only 162,619 acres. The area from which cane was crushed in 
1926 was 189,312 acres, just about the same as in 1925. The weight of cane 
per acre — 16*46 tons — ^was not so high as in 1926, when it was 19*36 tons ; 
this was due to the abnormal rain shortage. The yield of sugar per acre 
was 2*06 tons, as against 2*56 in 1925. The total quantity of cane harvested 
reached the total of 2,926,662 tons, from which 389,272 tons of 94 net litre 
raw sugar was manufactured. The cane harvested in the previous year, 1925, 
was 3,668,262 tons, giving a yield of 485,585 tons of raw sugar, and consti- 
tuting a record for Queensland. 

The quantity of cane necessary to make one ton of sugar was 7*62. The 
figure may, to a large extent, be taken as the index of efficiency of Queensland 
mills which has greatly increased m recent years, but it is also due, in part, 
to the better and more suitable varieties of cane now grown by our farmers. 
This work is assisted by the operation of the Cane Prices Act and the work 
of the Bureau of Sugar Expenment Stations, which is directed by Mr. H. T. 
Eastebby. 

Local consumption and export , — In 1926, the yield being beyond home 
requirements, it was foimd necessary to export 74,777 tons, but this was 
136,223 tons less than the quantity exported in 1925. The price per ton 
for sugar paid to the mills was £24 10s. lOd. as against £19 10s. 7d. paid for 
the 1926 crop. The percentage of the sugar made which went into home 
consumption was 81*3248 and the net value of the export surplus was 
£14 18s. lOd. per ton. A satisfactory point to note is that this was a much better 
price for export sugar than was received in 1926, when it was only £11 5s. 9d. 
per ton. The present day consumption of sugar in Australia is estimated at 
about 330,000 tons. 

Sugar cane by-products , — Some 14 J millions of gallons of molasses were 
produced, of which 4,748,000 gallons were allowed to nm to waste. The 
manufacture of power alcohol from waste molasses is now, it is pleasing to 
observe, one of Australia’s infant industries and the National Power Alcohol 
Distillery at Plane Creek, near Mackay, is 'producing spirit commercially. 
Crreater interest is also being manifested in the making of celotex, and there 
is every re€won to say, at the time of writing, that another new industry, 
having for its basis the utilization of waste cane products, will be establish^ 
shortly in this State. 

Seasonal outlook, — diniatically, the seasonal outlook is, at present, good. 
The dry spell in the sugar districts broke in December and since then good 
growing rains have been gencnral throughout the sugar belt. In fact, in 
some districts, rain has been enjccessive, particularly so in the Herbert River 
Valley where early in the year serious floods occasioning a regrettable loss of 
life oocuired. Many properties were damaged through a heavy overburden 
of silt being deposited on them by flood waters. The abnormal rainfall was 
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ooinoident with a disastrous cyclone which devasted some of tfi© far Northern 
sugar areas. 

White labour (British) in the industry , — In the July issue of the IrUer- 
national Sugar Journal^ page 366, the remarks of a Times (London) corres- 
pondent are quoted to the effect that labour contracts for the present season’s 
harvesting in Queensland show that “cuts” have been allotted to only nine- 
teen British subjects among 742 cane-cutters, the rest being made up of Ital- 
ians, with some Spaniards, Jugo-Slavs, and Hindoos. This statement is 
quite misleading and it would be well to make it plain that it applies actually 
to only one particular district in this State, the South Johnstone, in which 
was centred recently serious industrial trouble. As a matter of fact, out of 
28,000 men engaged on the Queensland sugar industry only 10 per cent, 
are non-British by birth. In most sugar districts, particularly in the South, 
the labour em 2 )loyed in field and mill is almost entirely British. 


Summary of Results at the Factory of the Imperial 
College of Tropical Agriculture, Crop 1927.' 

By W. SCOTT, B So., Professor of Sugar Technology. 


The College factory was operated from the 14th of March to the 2l8t of 
May, grinding for ten hours daily, but owing to the unseasonable weather, 
the cano was poor. Dcmerara Crystals, Refined "Wliite Crystals, Special 
Greys and Molasses Sugar, were manufactured. The following figures are 


taken from the manufacturing Report for tlie crop : — 

Per cent. 

Sucrose in cane 9*96 

Fibre in cane 13*61 

Sucrose in bagasse 4*48 

Fibre in bagasse 43*91 

Moisture in bagasse 49*94 

Normed juice, Brix 16*17 

Sucrose 11*83 

Apparent purity 78*02 

Glucose ratio 15*42 

Final molasses : Apparent purity 33*34 

Cane ground : Tons 1288*92 

„ per hour, tons 2*89 

Sugar made 93*56 

Tons cane per ton sugar 13*77 

Sucrose in juice per cent. ; Sucrose m cane .... 86*07 

Sucrose in sugcurs per cent. : Sucrose in cane 69*81 

Sucrose in sugars per cent. : Sucrose in juice .... 81*11 
Fuel oil consumed, tons 66*11 


The recovery figures cannot be compared with corresponding figures from 
commercial factories on account of the very intermittent nature of operations 
of the College factorj^ and also owing to the fact that refining losses are 
included. 

The principal features of the instructional part of the work were as 
follows : For several weeks previous to grinding the students were assigned 
for a definite number of hours weekly to the factory, where, imder supervision, 
they took part in the overhaul and assembly of the machinery ; thus familiar- 

' Abridged from Tropioat Agricultyre (Sugar Supplement), 1927, 4, Ko. 927-981. 
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izing thexxiselves with the oonstruotion of the various parts of the factory 
equipment. During this period preliminary analyses on laboratory samples 
of juices and syrups were made in order to adjust methods and develop 
team work in the determination of phosphates, silicates, pectin, pentosan, 
total colloids, etc. This wa^ in preparation for the research work on factory 
samples. 

During the crop the students divided their time between the factory and 
the laboratory. Their laboratory duties included analytical work bearing 
on both chemical control and research. In the factory, the practical features 
of factory control and operation were emphasized, and the 4th year students 
were given a certain amoimt of responsibility in supervising operations. They 
were also given every opportunity of taking a direct part in the operation of 
various stations, particularly in the handling of the vacuum pan. 

Milling. 

A series of experiments was carried out with a motor-driven 10 in. and 
12 in. laboratory mill, in order to determine to what extent preliminary pre- 
paration of cane could help small factories with a three to six -roller mill when 
whole cane, pieces in 3 in. lengths, and pieces cut J in. or less, were milled. 
But the results obtained giving extractions of 86*41, 84*18 and 76*06 per cent, 
for these three preparations respectively showed that without efficient s\irface 
drainage, pressure regulation and maceration, an actual drop in extraction is 
experienced with more efficient preparation of cane owing to re -absorption of 
juice and greater resiliency of the finely divided cane. 

Vaeiety Expebiments. 

The yield of cane from each of the College Experimental plots was ground 
separately, the results recorded being as follows : — 

Cane. Crusher Juiob. 


Varibtt. 

Per cent. 
SucroBe. 

Per cent. 
Fibre. 

Brlx. 

Sucrose. 

Purity. 

sc 12/4 . . 

11*70 

. 11*62 .. 

17*03 

. . 14*64 . . 

86*96 

B.H. 10(12) 

10*98 

9*84 . . 

16*77 

. . 12*62 . . 

82*60 

Ba. 11669 . . 

10*94 

. 10*68 . . 

16*90 

. . 12*94 . . 

81*67 

B. 166 .... 

9-71 

. 10*32 . . 

14*80 

.. 11*66 .. 

78*04 

Crystalina. . 

9*67 

9*42 . . 

14*60 

.. 11*40 .. 

78*62 

Ba. 6032 . . 

9-46 

. 11*60 . . 

14*00 

.. 11*12 .. 

79*43 


The order in which those varieties occur in the Table follows closely their 
usual classification in Trinidad. SC. 12/4, however, usually comes second to 
BH. 10(12). 

Loss IN Weight of Cane by IJvapobation, 

A cartload of cane weighing 2162 lbs. arrived at the factory at 9-30 a.m. 
It was unloaded on the yard in the usual way ; then reloaded and weighed at 
1-45 p.m. The cane then weighed 2084 lbs. showing a loss in weight of 78 lbs. 
or 3*67 per cent. Another cartload weighing 1819 lbs. was left on the yard 
from 8 a.m. to 12 noon ; and was foimd to have lost 38 lbs. or 2*08 per cent. 
The average loss of weight in four hours combining the results of both experi- 
ments was 2*91 t>er cent. Hiose experiments illustrate the difficulty of ob- 
taining reliable control figures when many hours elapse between the weighing 
and the grinding of the cane received at a factory. The loss in weight is 
affected by so many factore^ihat no constant allowance can be made. The 
logical conclusion is that cane should be weighed immediately before being 
placed in the earner, though this would meem providing in some cctses several 
scales instead of one. 




Results St Factory of Imperial College of Tropical Agriculture* 


Elimination cm Non-sugabs during Clabification. 

The entire run covered a sampling period of ten days, six of which were 
devoted to the best possible clarification by lime and heat ; one each to over- 
liming and underliming ; and two to defecation aided by the addition of cal- 
cium superphosphate at the liming tanks. It was found from determinations 
on mixed juice that the percentages of the substances investigated show 
considerable variation, the proportion present depending presumably on the 
degree of ripeness of the cane and the extraction of the mills. 

Pectin, phosphate, silicate and colloidal matter are most completely 
eliminated by overliming. The appearance of the clarified juice and syrup 
of the phosphate series was exceptionally good, those products showing no 
sign of turbidity, being of perfect clarity, brilliancy and colotir. Very apprec- 
iable quantities of most components are precipitated when the juice is con- 
centrated to syrup, especially in the phosphate series. Pentosan is removed 
in similar proportions throughout the five series, an indication that this removal 
is due to the efficient heating practised in the College factory. An almost con- 
stant temperature of 215°F. was maintained, but it is uncertain whether the 
disappearance of pentosan was due to hydrolysis to pentose sugar, or to de- 
hydration and consequent precipitation in the mud. The large percentages of 
pentosan removed on concentration in the phosphate series are noteworthy, 
but the actual cause of this disappearance needs further inva'^tigation. 
Nitrogenous substances are removed in larger quantities in both the over- 
timed and imderlimed series than in normal defecation. In underlimed 
juice those impurities are heated in solution of a pH value near their iso- 
electric point and therefore tend to be largely precipitated. The phosphate 
content of the juice throughout the crop was low ; and it was not possible with 
ordinary liming to obtain a really brilliant juice. The additions of phosphoric 
acid not only ])roduced a very clear and brilliant clarified juice, but the surface 
tension measurements in this series on both clarified juice and syrup indicated 
an effective removal of tension -lowering impurities. 

The physical measurements included the determination of Brix by the 
J^Eiss Refraetometer ; electrical conductivity by Kolrausch’s method ; 
surface tension by Traube’s Stalagmomoter, and viscosity relative to water 
at the same temf>eiature by Ostwald’s Viscometer. In the determination 
of H-ion concentration, the quinhydrone electrode gave excellent results ; 
and it was foimd possible to use it with alkaline solutions and sulphited 
syrup if measurements were made rapidly and the first reading taken as the 
correct one. A timgsten Mn^Os continuous pH recorder was fitted up in the 
factory to the clarified juice discharge pipe by Dr. Hurst. He experienced 
trouble with the tungsten electrodes, and found it necessary to standardize 
each one (after standing in the juice for some time) by comp€uisoii with the 
readings of the quinhydrone electrode. The apparatus was then very sensitive 
to slight changes in pH. 

Centrifugal Clarification of Syrup and Molasses. 

The bowl of the machine used was 6 J in. internal diaipeter by 6 in. diameter 
of overflow and gave a separating effect of 800 times gravity at 3350 R,P,M. 
It was driven by a J H.P. D.C. motor running at 1760 R.P.M. 

Hence, the average increase in gravity purity in the syrup series was 
1*31 and in the molasses series 2*24. It will be noticed that the increeise in 
purity in both cases is more largely due to an increase in sucrose than to a 
drop in the Brix. It must however be taken into accoimt that a certain amount 
of evaporation takes place during the treatment as the syrup and the 
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molasses are both heated to about 90° C. in order to reduce the viscosity. 
A slight drop in viscosity was noted in every treated sample. The residue 
from the S 3 rrup samples contained 67*5 per cent, organic matter, and the resi- 
due from the molasses, 53*6 per cent. The principal inorganic constituents 
of the syrup residue were silicates, phosphates, lime, iron and alumina. The 
inorganic constituents of the moleisses residue were principally silicates. 


STRtTP. 

Average weight of material treated 13280 grms. 

„ „ washed and dried residue . 8*26 grms. 

„ „ residue per cent, weight of 

material 0*063 

8peed of bowl 3300 r.p.m. 

Temperature of feed 86-90° C. 


Molassxs. 
8376 grms. 
10*76 grms. 

0*127 

3300 r.p.m. 
86.90°C. 


Brix 

Sucrose (Pol.) . . 
Apparent purity 
Sucrose (Clerget) 
Gravity purity . . 


ANALYTICAIi KeSULTS. 


Stkups. 


Molasses. 

Before 

After 

Before 

After 

Treatment. 

Treatment. 

T»*eatment. 

Treatment. 

63*20 

62*80 

78*29 

78*18 

60*24 

60*78 

36*11 

37*26 

79*50 

80*86 

46*12 

47*66 

60*94 

61*44 

40*20 

41*90 

80*60 

81*91 

61*36 

63*69 


sulphates, lime, iron and almnina. The presence of sulphates in the molasses 
residue arises from the fact that the molasses was produced from sulphited 
syrups, while the raw syrup treated had not been sulphited. Clarification 
of syrup 'and molasses affords an interesting field for investigation ; and centri- 
fugal treatment seems to offer the best chances of success. 


SuGAK Refining. 


Approximately 6^ tons of sugar were washed to 98*5° purity and used in 
demonstrating two different processes of refining. Half the melt liquor was 
treated by the Bach sulphitation method, and the other half was treated with 
“ Suchar carbon. The “ Suchar ” liquor was lighter in colour and a better 
grade sugar was obtained therefrom. Both grades of sugar were, however, 
considered to be of excellent quality. In the determination of surface tension 
and specific conductivity on treated filtered liquors it was noted that the 
surface tension of the “ Suchar ” liquor was higher, and its specific conduc- 
tivity lower than the corresponding measurements on the Bach liquor. Those 
facts would indicate the presence of less colloidal matter and salts in the 
“ Suchar ” treated b'quor. The refining operation occupied three days, during 
which 4*58 tons of white sugar were produced. 


At Australia House, London, recently, Mr. B. S. Falkiner at a film demon- 
stration of his cane harvester gave an accoimt of the construction and possibilities 
of this invention, some detculs communicated being as follows : — In an 11 -ton crop 
the machine cuts and tops at the rate of 20 tons per hour ; while in a 20-ton crop this 
rate is increased to 40 tons, as tihe rate of travel is but little less than with the lighter 
crop. Varied lengths of cane in the field can be dealt with, ranging from 2 ft. 6 in. 
or 3 ft. up to 7 ft. and 9 ft. el pane, measured after topping. l%e whole operation 
cfuried on by one man on the machine, and the cost per hour should be (with kerosene 
at 2s. per g^lon in Australia) for fuel, oil, and grease, say fis. ; and man’s time, say, 
5s. per hour. Beasonably straight cane can to cut, but it is not claimed to deal 
with down and tangled cane. It is considered that 50 to 75 per cent, of the Australia 
crop of, say 4 milUoa tons of cane, is straight enough and grown on suitable fields 
for this machine to cerate, and Mr. Falkinbb is of opinion that by mechanical load- 
ing the present costs of Ss. per ton can ecuiily be reduced to 2 b. or less. This would 
mean (taking oz^y 50 per cent, of the crop) a saving of £600,000 per annum. 
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Insect Pests of the Empire.' 

Scientific li|ve8tis:ation8 at a ** Paraaite Zoo.’ 


At Farnham Royal, a pleasant, old-world village in the leafy recesses 
of Buckinghamshire, scientists are at work ui)on one of the most serious 
and baffling problems of the British Empii^: * A typical English country 
mansion, with picturesque grounds extending to about seven acres, forms 
the scene of their operations. Here, in what has been popularly termed a 
“ Parasite Zoo,” they are endeavouring to provide new and more effective 
means to enable the farmer, the forester, and the cattle rearer of the far-off 
Dominions to combat the innumerable pests that work havoc among crops 
and animals, and not only impoverish the owners but cause losses which, 
inSirectly, add to the cost of our food and timber. 

The extent of the damage done by these pests may be generally indicated 
by stating that it is estimated that not less than a tenth of the world’s crops 
raised annually is eaten by insects. If we take the tropics alone the figure 
must be increased to a fifth, and it should be borne in mind that nearly half 
the British Empire lies within the tropical zone. Such enormous depreda- 
tions seem difficult to comprehend, yet the difficulty will be lessened if we 
remember that in Great Britain itself, where the problem is less serious than 
in some coimtries abroad, the yearly loss caused by pests is estimated at 
£30,000,000. 

America’s bill for the cotton boll-weevil alone has reached as much as 
£40,000,000 in a year, besides £10,000,000 for loss to cattle and to the hide 
and leather industries owing to the activities of the warble fiy. Canada 
has to face a yearly loss of £20,000,000 due to field crop pests, and, in 
addition, between 1914 and 1921, the spruce bud worm did damage to the 
extent of £7,000,000 among spruce and fir trees. Australia loses every year 
sheep worth £2,000,000 through the ravages of the blow-fiy, while the cane 
grub takes toll of sugar cane in Queensland to the extent of £100,000. 

Enormous losses are caused in South Africa by the codling moth, which 
infests 20 per cent, of apples in normal years and 40 per cent, in light crop 
years. In Egypt the pink boll- worm caused damage in 1921 amounting to 
£10,000,000, while in tropical America, north of the equator (including the 
West Indies), the damage done every year by sugeu* cane moth borers reaches 
a total of £2,000,000. 

Disturbed Balance of Nature. 

These figures will convey an idea of the gravity of the problem before 
scientists. Truth to tell, it has been largely caused by man himself, for it 
is he who, in carrying civilization to the uttermost comers of the earth, 
has disturbed the fine balance of nature, and all that it means to insect species. 
Before man comes life is in a state of equilibrium. Insects and parasites 
exist together, and the preying of species upon each other ensures that none 
reaches a position of absolute ascendancy. Along comes the pioneering 
farmer, who clears away the limitless variety of vegetation and substitutes 
a single crop, Insects which cannot live on that crop depart, leaving those 
which can to dwell in what, with their departure, has become a paradise 
without enemies. 

Perhaps the pioneer, looking for the best means of geuning a livelihood, 
decides to grow fruit or rear cattle. He introduces new trees, cattle, and other 
forms of life previously unknown to the country, and with them come, 
subtly and unseen, the insects which thrive on them. It is in truth an ideal 
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world for these pests, for more probably than not they manage to arrive with- 
out any of those troublesome parasites which prey upon them in their natxiral 
home and keep them in check. 

The same kind of thing happens in other directions. Weeds, as well 
as insects, make excellent emigrants, and once in their new surroundings 
they are exceedingly difficult to eradicate. Many years ago there were 
no apple orchards in Australia, which was also devoid of prickly pears. 
To-day the prickly pear covers scores of millions of acres, in spite of every 
effort to exterminate it. In New Zealand the blackberry plant, introduced 
by some settler in the past, has become a nuisance. Ordinary means of 
eradication have failed to rid infested districts of the weed, or even to check 
its growth on land too steep for cultivation ; but there are hopes that it 
will be possible to deal with it by means of Coroehua rubi. This is an insect 
the young larvae of which work down the root-stocks of the blackberry plant^s 
and then up again. One of them will destroy a young plant, and they 
appear to * discriminate surely between the blackberry and the raspberry. 
These insects have not yet been released for field work, but some of them are 
under observation in New Zealand at the Cawthron Institute, which is 
specializing in entomological research. 

At present farmers and others in the Dominions rely chiefiy upon 
chemical means of fighting the great army of pests. Spraying is resorted to 
on a large scale, but it is a by no means perfect method, and there are cer- 
tain crops to which it is impossible to apply this treatment. In recent years 
it has become more and more clear that the only satisfactory method is that 
of biological control, which, in a word, means going back to the lesson of 
Nature itself and supplying to the coimtties which are pest-ridden the para- 
sites whose absence has given rise to the problem. 

Financial Aid. 

The Imperial Bureau of Entomology, the headquarters of which are in 
London, hew been conducting experiments for some time, but it is only recently 
that a grant from the Empire Marketing Board has made it possible for work 
to be undertaken on serious lines. The Board has given this financial assis- 
tance, first, because damage caused by pests directly affects the food supplies 
we receive from oversea, and, secondly, because several Dominion Govern- 
ments have themselves made it clear that they regard the Imperial Bureau’s 
work as of great importance and are anxious to have supplies of parasites 
at the earliest possible moment. These Governments were probably also 
aware that such work is already being done at several centres in the United 
States, and that the results have been very valuable. Indeed, much more 
money is spent on parasite research in the United States than in this coimtry. 
Sometime ago, when the pink bollworm gained an entrance into that continent 
a sTim of no less than £2,000,000 was promptly voted for its destruction. 

Operations at Famham Boyal began recently under the direction of 
Dr. Guy Mabshall and Dr. Neave, of the Imperial Bureau of Entomology, 
and though they are not yet fully developed a good deal has been done. 
In a great number of oases the parasites of the vitrious pests are well known, 
and the task at the new ** Zoo ” is merely to breed and export them. One 
uses the word “ merely,” but it is not to be supposed that all is simplicity 
itaelf , for there are many difficulties, not least of which is the danger of send^ 
mg out to the Dominions parasites which are not free of hyper-parasites. The 
latter would, of course, gradually negative everything that hcbd been done. 
It is also of the utmost importance to export only those parasites which will 

582 



Ifsect Pests of the Empire. 


confine themselves to the pest to be eradicated ; otherwise the Dominions 
would rid themselves of one problem only to be faced by another equally 
or more serious. 

Insectobies. 

The greatest care, therefore, has to be taken at every stage of the work 
at Famham Royal. The breeding of the parasites is carried out in specially 
constructed insectories. These consist of large cages framed in teak and 
covered at the sides with copper gauze so fine that no insect life can either 
enter or escape. In order to admit the ultra violet rays of the sun, so beloved 
by pests and parasites alike, the roofs are of vita glass. 

In one of these cages one observes a number of bushes thickly infested 
with the woolly aphis, which does such enormous damage to fruit trees. 
Here the appropriate parasite has been introduced, and it is left to do its 
work by laying its eggs in the larva of the aphis and destroying it. At a 
suitable stage twigs containing the chrysalis of the parasite will be detached 
and sent to the areas abroad where they are needed. 

In another cage the parasite of the scale — ^an insect that operates on maple 
and other trees, sucking the juice and destroying them — ^is being cultivated. 
In a third and much larger cage, the wood-borer and the blow-fly are being 
dealt with. A small glass case contains a number of tree logs infested by 
the wood-borer. Its parasite, quite exceptionally, is a large easily discerned 
individual, possessing a long protusion like a tail. This contains a thin 
tube of such penetrating power that the insect is able to bore through the 
hard wood of the tree with ease. Having reached the grub inside it lays 
its eggs there, and in due course a new generation of parasites instead of wood- 
borers is reared. Another glass case contains carcasses of animals needed for 
blow-fly experiments. Supphes of the parasites of this pest have already 
been exported to affected areas. 

WOBK IN THE LaBOKATORY. 

The mansion itself has been turned into a laboratory, in which micro- 
scopic and other work is done. It is necessary to make sure that the parasites, 
when collected, are not only free from their own natural enemies but that 
they are the correct species. In some instances every parasite, however 
minute, has to be caught and examined under a powerful microscope before 
being passed as authentic. For the first of these purposes an ingenious 
apparatus is brought into use. It consists of a wooden case with holes at 
the top opening into glass tubes. As the parasites, which are on trays, 
come to life, they make for the tubes, which afford the only means of obtaining 
the light they love, and there they are trapped and in due course placed 
under a microscope. There is a room specially fitted up for the delicate 
operations of insect photography, and another is to be prepared for the in- 
stallation of artificial sunlight apparatus in order to provide parasites with 
the maximum of sunlight. 

That is the outline of what has been done up to the present at this 
remarkable “Zoo,** but there is still a considerable amoimt of work ahead. 
Earwigs do an enormous amoimt of damage in some of the Dominions, and 
it is intended to begin very soon the breeding of the parasite which wiU keep 
them in check. The codling moth, which ruins millions of apples in Australia, 
New Zealemd, Canada, and South Africa, is to be the subject of research. 
America has already tried a supposed parasite of this insect, but it proved 
quite unsatisfactory. The tsetse-fly, the wheat stem sawfly, the corn- 
borer, and the lucerne flea are other pest9 which are to be taken in hand 
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at the earliest possible moment. Even when parasites have been bred and 
collected there is still the problem of successfully transporting them across 
thousands of miles of ocean and delivering them in their new home at the 
right period, and under the right conditions — a task requiring much study. 

Thus actual results from the laboiirs of the Imperial Bureau must be 
slow in making themselves evident, but progress is being made as quickly 
as possible, and there is little doubt that when the “ Zoo ” is in full operation 
the pests of the Empire will for the first time be kept under something like 
effective control, and scores of millions of poimds will be saved annually to 
trade. 

Recent Work in Sugar Cane Agriculture. 

A Monograph of Sugar Cane Varieties. A. H. Bosenield. Journal of the 
Department of Agriculture of Porto Pico. VoL XI, Nos. 1-4, 1927. 

Any attempt to describe the numerous sugar cane varieties with sufficient 
conciseness and accuracy to make them readily distinguishable has always 
evoked our heartiest approval. With the continued arrival of new seedlings 
in the field, matters are rapidly becoming extremely complicated ; and 
descriptive botany is coming into its own again in cane literature. We 
have now a certain general knowledge of the morphology of the plant, at 
any rate far in advance of what we had a quarter of a century ago. But 
the genius in classification has yet to come and, meantime, the more descrip- 
tions we have by competent observers in different countries the better — 
to serve for his raw material. And this point should be stressed, that there 
should be as many different centres for this work as possible ; for we do not 
as yet know which are the characters of major significance and which, although 
sometimes very striking, are liable to change materially with the environ- 
ment. And this knowledge can only be slowly built up by the work of many 
observers. ' That such descriptions are wanted need not be emphasized ; 
it is a matter of common remark, and commencements are being made in 
a number of places ; what is wanted is a fairly stable scheme on which such 
descriptions should be founded, and that this scheme, for comparative pur- 
poses, should be universal. The later descriptive work in Porto Rico is based 
on a simple scheme developed by F. S. Earle, during the short i)eriod spent 
by him in the island, and on the whole it appears to be a fairly satisfactory 
one. 

The present work by A. H. Rosenfeld appears from its title to be an 
ambitious one ; but on perusing it, it is found t’6 deal only with those cane 
varieties which have been grown and tested in Porto Rico. Nevertheless 
it is a notable achievement, and we only hope that its volume will not deter 
workers in other countries from adding their quota to the desired imiversal 
compendium. In any case their work will not be so onerous as that in Porto 
Rico, because there cannot be many countries where such numbers of canes 
are still being grown in a sin^e central collection, and it is a sine qud non, that 
the growing plants should be examined in as complete a manner as possible. 
The descriptions will, of course, be of most value where the ceuie varieties 
are grown on a crop scale, because of the minor variations from place to place 
referred to above. Any information on such variations will add greatly 
to the value of the record ; and a short statement of the environmental 
factors where any collection is placed should always be put in the foreground. 

RosEKFBtn*s work is prefaced by an extremely interesting paper of 
some forty pages by C. E. Chabdon, upc^ recent changes in the varieties 
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grown in the different parts of Porto Rico, and afterwards by a reprint of 
one by F. S. Fable on the chief features in the morphology of the cane plant 
which he has used in his taxonomic work.^ Then, throughout the volume 
many of Fable’s descriptions have been inserted in totOf such cases being 
indicated by an asterisk. We imagine that somewhat over half the paper 
comes from Rosenfeld’s r>en, and perhaps it might have been better if this 
symposial character had been indicated in the title. But no one can tax 
the author with belittling former work in Porto Rico, for his generous tribute 
to Fable’s contribution leaves no doubt on this point. The present paper 
is in fact a second edition of that published by Fable in 1921, greatly 
enlarged by additional matter and brought up to date. 

Chardon’s paper is too important to be passed by with a mere remark. 
It is entitled “ The Varietal Revolution in Porto Rico,” and is primarily 
designed to emphasize the value to the industry in its commercial aspects 
of the work of studying the sugar cane itself. “ A small island with all 
her available sugar lands taken up for many years has, contrary to all expec- 
tations, achieved a spectacular rise in her crops ” ; the amovmt of these crops 
is given in short tons of sugar during the past twelve years. During the 
last three an average of 625,000 tons has been reached, while in the previous 
ten the average was 440,000. This change was absolutely sudden, and appear- 
ed in an increase of 200,000 tons in 1925. The factors influencing the crop 
are considered in turn : these being acreage, rainfall, mosaic disease, and the 
varieties grown. The acreage under cane has been practically uniform for 
the past nine years. Before that, a somewhat lower figure prevailed in the 
records, and the rise in 1918 was owing to a revision of property (jrd(Ted by 
the Government rather than to any actual increase in acreage. Since 1918, 
there has been little change, and the average for the past twelve years is 
slightly over 240,000 acres. Rainfall and crop exm es are }>ractically parallel 
from 1915 to 1925, showing the important influence of this factor on the crop. 
According to the amount of rain falling, the crop expectation for 1926 would 
have been over 480,000 tons because of good rains in the pre(*eding year, 
and somewhat lower in 1927. In both years the yield of sugar was over 
600,000 tons, so that the rainfall is not the factor concerned. The other 
two factors, variety anti conseipient resLStance to mosaic, are interdependent ; 
it wa.s to fight mosaic that inferior now canes were introduced. The change 
of variety and consequently the uiflueuce of this factor have progressively 
increased from 1925 onwards ; and the author thus justifies his luse of the 
term “ Revolution,” because of the completeness and suddenness of the 
change. 

Mosaic disease appeared in 1915, and spread so raindly that, in 1918, it 
had invaded about three-quarters of the Porto Rican cane fields. The loss 
was estimated at half a million dollars in 1917 and tw'o and a half in 1918, 
“ in fact the whole north-eastoni and w'estern sections were on the verge of a 
complete breakdown.” Chakdon prints a useful map showing the extent of 
mosaic infection, when at its highest in 1921. He relates that, in August, 
1918, F. S. Fable was commissioned by the United States Department of 
Agriculture to visit Porto Rico, “ a most important event in the history of 
the island.” Fable at once set about testing some 171 varieties as to their 
resistance to mosaic, and quickly picked out Uba as immune, and POJ 36 
and POJ 234 as highly resistant ; at the same time pointing out the importance 
of a much more comprehensive knowledge of cane varieties than then existed, 

‘ 1922, pp. 236-2S9. 
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and especially as to their resistance to mosaic and root disease. A conscien- 
tious study of the large local collection of varieties was made, which resulted 
in the paper part of which is referred to above as reprinted here, and he 
strongly advocated the planting of Uba in the worst western tract. Within 
two years practically the whole of this area was imder this cane ; it was 
“Uba or nothing.” During 1921-22, the tonnage of canes had dropped to 8-12 
per acre on three estates ; in 1923 it was 14-25, and in 1926 20-29. It was 
a case of emergency, and “ planters did not stop to think of the trouble that 
was coming to them from the factory.” Controversy soon arose, which was 
only finally settled by adopting a sliding scale of sucrose content. Chardon 
continues his narrative ; meantime the POJ’s. which also came into promin- 
ence as mosaic resisting canes, “ had become hopelessly mixed ” ; and 
Rosenteud, who had recently arrived, was set to unravel the mixture because 
of his experience with these canes in Tucuman. At the present time there 
appears to be a revulsion in favour of better class canes, and BH 10(12) 
and SC 12 (4) have been giving very satisfactory results ; but both of these 
varieties, being susceptible to mosaic, are getting thoroughly infested in places. 
The rest of this paper deals somewhat fully with results obtained with these 
two cane varieties. 

The really important theme of this volume of 330 jiages lies in Rosen- 
eeld’s detailed descriptions of the different varieties ; and, as nothmg is 
said to the contrary, the various characters observed must be credited to the 
author’s own observations, and not to the files in the office (of course witli 
the exception of those prefixed by an asterisk, which signifies Earle’s work). 
Naturally, it is not possible to form an opmion of the accuracy of tliese 
observations, which have been made under certain conditions in Porto 
Rico ; nor is this necessary. For tlie details have been recorded by an 
authority on canes who 'has had wide experience m various countries in the 
New World. A glance through the lists will convince anyone of the amount 
of labour that has been expended ; and it now remains for workers in other 
countries to follow suit, and add their c^uotas in the founding of a compre- 
hensive study of all the cane varieties which have made their ap[)earanco 
in the fields, as contrasted with such as have only been submitted to laboratory 
trials. The publication of such descriptions of varieties which have not as 
yet passed through their laboratory tests and been released and taken up 
by the planters, will not be of great value ; nay, will rather add to the diffi- 
culty of the subject. Roseneeld is to be congratulated on “ blazing the 
trail ” for those about to enter into this intricate but imjiortant business. 

There are certain evidences of haste in the preparation for the press 
(which, by the way, is somewhat belated), that somewhat detract from the 
finished character of the work. The most' curious that we liave met with 
is one of the headings of Earle’s reprinted paper, where “ Demonstrations ” 
stands for “ Deterioration ” of varieties ; It is a pity that in dealing with 
the origin of Uba (page 148), some attention has not been paid to those 
few workers who have studied canes of this class in their natural habitat in the 
east. We would again draw attention to the fact that it is recorded that the 
sugar cane was obtained from India by China about the fourth century A.D., 
as clearly pointed out again by Deebr in a recent number of this Journal.^ 
There are three lines of study when dealing with such questions : Philo- 
logical, historical and botanical. It is possible to make mistakes in philology» 
history may be false, but botanical evidence can be checked by anyone 

1 I.SJ., 1927, p. 814. 
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interested. All of the so-called Japanese canes (there are none indigenous 
in Japan) are reported to have come from China, and China is known to have 
obtained its canes from India ; all of these cane varieties are said to be 
so similar that they might well be the same cane masquerading imder different 
names. But it is very different in India. There is a very strong likeness 
among the members of the Pansahi class, but no one could make the mistake 
of confusing the Kahu of the Punjab with the Pansahi of Behar or the Merthi 
of the eastern j»ortion of the United Provinces. The presence of different 
but stable varieties of the same class of cultivated or wild plants in any tract 
is the surest botanical evidence of their being indigenous in that tiact. 

The paper is illustrated by a number of plates which, as the author 
hopes they will do, adds attractiveness ; and some of these are finely coloured. 
The four plates detailing the colours of the different parts of the node are 
particularly praiseworthy, and are a new feature. But it is somewhat strange 
that the numbering of these plates is not by any means consecutive, and 
they are often far from the text which they illustrate. Then, the photo- 
graph of three “ Japanese ” canes on Plate XIX must he a good deal larger 
than lifesize ; they are repres(»nt€Ml as good-sized canes and not “ extremely 
slender ” as some of them are described.^ But, although such blemishes 
rather strike one in the eye, they (lo not detrac*t from the detailed characters 
is of the canes which have been so laboriously put together ; and we owe a 
great debt to the author for having gone to such pains in perfecting the 
descriptions of tlu* cant's of Porto Rico. 

Su(iAR Cane Moth Borers (Diatraea spp.) in British Guiana. H. E. 

Box. Bulletin of Entomological Research y VoL XVI, Pt, Z, January 
1926. 

Attention was drawn in a late number of tlie to this interesting 

account of the ravages of moth borer in British Guiana ; and it was stated 
there that probably no other cane tract is blest with such an army of para- 
sites upon this pe.st. Whether this is simply due to there being such a vast 
cjuantity of food for them or not, this fact is of great significance to almost 
all cane-growing countries ; surely here they will be able to find some form 
which will be able to adapt itself to their special conditions, and thus help 
them in their fight against this universal pest. The natural enemies of 
Diatraea in British Guiana detailed by Box compose a formidable list, 
and this is rejirinted here for the benefit of all that it may concern. 

Parasites. , 

A. Of the eggs. 

Chalcidoidea. 

1. Trichogramma minutum, Riley. 

2. Prophanurus alecto, Crawf. — Referred to as Telenomtcs sp. in early 
papers. 

B. Of the larveie. 

Bbaconidae. 

3. Ipobracon grenaden&is, Ashm. — Probably the Iphiatdax medianus. 
Cam., of all other writers on Diatraea in British Guiana. 

4 . Ipobracon pvJberulua, Szep. — ^Now recorded for what is believed to 
be the first time as p6u:asitic on Diatraea in British Guiana. 

' The promised ** strictly alphabetical index ** is not present and would certainly have been 
helpful ‘August, 1927, p. 432. 
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6. Ipohracon aaccharcdia. Turn. — Recorded by Tdbnbb (17). 

6, 7, 8, 9. Ipohracon spp. — Four species not yet determined. 

10. Microdus diatraeae. Turn. 

11. Microdm parvifasciatua. Cam. — Referred to as Cremnopa parvi- 
JaacicUtLa, Cam., by Moore, Bodkin and Clears. 

12. Microdtta sp. — Not yet determined. 

ICHNEUMONID AE . 

13. Meaoatenoideua sp. — ^Recorded by Moore, Bodkin and Clears. 

Tachinidab. 

14. A Doxiine fly determined by the Imperial Bureau of Entomology as 
“ Stomatodexia sp. very near to S, diadefna, Wied.” Specimens of this 
insect were sent to Mr. G. N. Wolcott in Porto Rico, who had them named by 
Mr. C. H. T. Townsend as Leakiopcdpita flavipennis, Wied. 

C. Of the pupae. 

Chalcididae. 

16. Heptaamicra curvilineata. Cam. 

Predator a. 

1. An ant, Ectatomnia quadridenay F.- -Recorded by Crawley (7). 

2. Larvae of Carabid beetles of the genus Scaritea. 

3. Larvae of an Elaterid beetle, probably Monocrepiditta sp. 

4. Larvae and adults of the Histerid beetle, Lioderma quadridentatum. 

6. Larvae of a Stratiomyiid fly. — Recorded by Moore (13). 

6. Attid and other spiders. — Recorded by Moore (13). 

Vegetable Parasite, 

A fungus Cordycepa (Jaaria) Barberi, 

The author remarks, anont burning, that when the fields are ready to 
be harvested there are large numbers of borers in the stubble, many of which 
are parasitized by Braconid wasps of the genera Ipohracon and Microdus in 
the pupal stage ; and large numbers of these 2 )upae would finish their develop- 
ment in time to emerge between the cutting and milling of the cane. The 
tiny egg parasite Trichogramma miniUum^ which would deal with the earliest 
eggs of the moth borer, is also present in great numbers on tho leaves. Burn- 
ing destroys the whole of both classes, the latter because of its feeble flight. 

Of the parasites enumerated, Trichogramma is considered to have tho 
greatest influence in the biological control of Diatraea in British Guiana 
conditions. It occius in the fields all the year romid, and may reach, in 
prolonged dry weather, to an infestation of .75 per cent, of the borer eggs ; 
and probably at all times places nearly half of them out of action. Propha- 
nurus is much less common, and probably not much more than 1 per cent, 
of all the egg clusters are attacked by it. Of the 10 Braconids, eight occur 
in Berbice, the scene of the author’s labours, and he surmises that yet other 
species may be found in different parts of tho cane belt. Of them, Ipo- 
bracon grenadenaia and Microdua diatraeae are far the commonest and, on the 
average, 2 per cent, of dead hearts will contain one of them fixed to a 
grub. Their life cycle occupies about 17 days, 13 to 14 of which are spent 
in the cocoon stage ; these cocoons are in the form of blunt-ended cylinders, 
and average three-quarters of an inch in length, although varying greatly 
in size. The adults are sometimes, e.g., at the beginning of the rains, excess- 
ively abundant in the fields, feeding on the flowering spikes of Paspalum 
(grass), and flying round Cordia bushea^ Another species, /. pvberulv^a. 
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waa foimd quite commonly in one locality, whore it appeared to replace 
/. grenadensia. 

These apx)ear to be the chief insect parasites in the area worked over 
by the author ; but at times a parasitic fungus, Cordycepa (laaria) Barheri 
mummifies the grubs in their burrows ; in the middle of the rainy season 
as many as 2 per cc^nt. of all grubs are seen to be thus attacked. 

The planters of Britisii Guiana are not content to let the borer have 
all its own way, and for many years gangs of children have been employed 
in collecting these pests in the young fields, cutting out the dead hearts and 
removing the grubs. The rate of pay recommended by the author is a flat 
rate of 6d. jier 100, in lieu of the varying rates usually paid (3d. to Is.), as 
he found that this j^roduced better results. Those children have been trained 
to avoid damaging parasitized grubs, which they leave in the fields. The 
number of borers brouglit in by a gang of about 17 averages around 3000, 
but during heavy outbreaks as many as 12,000 to 15,000 have been collected 
each day. A Table gives the lists per month on two estates during 1922 and 
1923, in each case totalling about one million j)er annum, more or less, presum- 
ably, a<*cor(ling to the weather and the acreage available ; dead hearts can 
only be cut where the fields are less tlian four months old. These gangs are 
also expert in collecting egg clusters of the borers, and at times a gang brings 
in as many as 12,000 (with perlia[>s an average of 30 eggs each) ; they are 
also trained not to interfere with the discoloured egg masses, which have been 
X>arasitizo(l by Trichogranuna. Whore mistak(‘s occur and such parasitized 
grubs or eggs are brought in. they are simjily i)laced in the breeding apparatus, 
and the flies reU'ased in due couise. I'he afiparatus used on the estate for 
this purpose i^ of sutlicient ingenuity to be ver}' carefully considered by 
those engaged in this jiarticular line of studj . 

The following description, printed by the author from one of his reports 
to his employ (»rs, is leproduced here in full, as it will be seen that it cannot 
usefully be abbreviated. 

“A wooden buihhng, 12ft. ^ 8ft. 10ft., with sloping corrugated- 
iron roof, is su[)])ort<Ml upon masonry pillars which rest in concrete cuj)S 
containing an ant repellant (solignum or tar). Tht* building has a few 
special features which allow of the caxitureof Bracomd wasps, yet preventing 
the escape of moth-borers. There are two doors, the outer being solid and 
opaque, the inner on heavy s^irings being merely a frame covered with copper 
mosijuito-mesh, allowing of ventilation and light when needed. There afe 
two side windows, 2 ft. 2 in. square, also jirotected with wire mesh, and pro- 
vided with adjustable roller-blinds of black Italian cloth on the outside, 
wdth ‘ lean-to’s ’ to jwevent the ingress of rain-water. At that end of the 
building which faces the morning sun is an oiiening, 1 ft. square, situated 
6 ft. above the floor level ; this oi)oning is capable of being closed by means 
of a sliding shutter running in grooves on the outside of the building, but when 
opened allows of the insertion of a light frame cage, 2 ft. long, its ends very 
slightly smaller than tlie orifice in the wall of the inseetary. One end of the 
cage (the other end is covered with mesh) can be xiushed into the opening 
in the building, and is also grooved, and provided w ith its own sliding shutter, 
so that when pushed home it can be opened or closed independently. The 
interior of the building contains, besides the iLsual cages for the oviposition 
of captured or bred moths, a large cheese-cloth cage, 10 ft. x 4 ft, X 5 ft. 
in which are a number of shallow boxes to hold the cane-shoots brought in 
daily by the borer-gang and from which the parasites emerge . Large numbers 
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of Diatrciea larvae leave the shoots and crawl about the inside of the inseotary, 
pupating on the walls, etc., but the resulting moths will oviposit upon a number 
of cane leaves put into jars of water overnight, the eggs as they are obtained 
being used for rearing Trichogramma, 

“ When the outer door is closed, the blinds lowered, and the cage inserted 
with its shutter open, the interior of the building is in darkness imtil the shutter 
over the orifice in the wall is open, when the only source of illumination is 
through the cage, and it has been demonstrated that the Braconids fly to the 
cage within a few minutes after emergence. When the day’s catch is complete, 
the end of the cage is closed by means of its shutter, and with its imprisoned 
contents is taken to the fields, where the parasites are to be released. The 
insectary is closed until further use by means of its independent shutter.” 

On an average, from 12 to 16 wasps which would otherwise have been 
destroyed by burning can be trapped daily and released into the cultivation. 

At the end of this interesting paper, certain details are given of an 
attempted interchange, made by the author, of moth borer parasites between 
Porto Rico and British Guiana, two very different places. Porto Rico is 
also greatly interested in Diatraea, and has its own borer problems. Without 
going into details of these exchanges, which appear to have been attended 
with a certain amount of success, it is perhaps worth while remarking that 
this line of study is not quite so simple as might appear. Once the pre- 
liminary difficulties of the actual introduction have been overcome, the 
results cannot be forecasted, and seem to ” lie in the lap of the gods.” Perhaps 
no insect has received such careful stu<ly as Diatraea during the past hundred 
years, and we know a great deal about it ; but this is not so with regard to its 
parasites. It is not sufficient to have followed out the life history of the latter 
in the laboratory, and to have noted the food recjuiroments of the perfect 
insect. These flies and wasps are the freebooters of the canefields, and until 
we have a more intimate knowledge of the perils of then highways, we shall 
be unable to prophesy the amount of success that may reasonably be expected 
in any individual case. They are extraordinarily highly spt^cialized, and the 
absence of any link in the chain of their particular wants may prevent their 
settling down euid multiplying in their new environment. We want to know 
a great deal more about the natural history of each and every parasite of the 
moth borer ; and the presence of lurking enemies, and of hyper- [Parasites, 
which infest them in their turn, is of course a matter of very great 
importance. A. B. 

Prof. E. C. Baly, at the Manchester Section of the Institute of Chemistry, 
recently stated in the course of a lecture' that the great mystery of the living leaf 
was that, in spite of the fact that a very kurge number of gram-calorieB had to be 
absorbed to bring about the reaction, yet the plant managed to effect it by means 
of visible light, and indeed, as far as one could ascertain, by light which lay within 
the yellow region of the spectrum. There was a photo-chemical reaction on the surface 
of the leaf, and it was believed that the huge total quantity of energy necessary to 
activate the carbonic acid was supplied at the surface and then the process was com- 
pleted by visible light. Photosynthesis took place in those cells which contained 
chloroplasts. There was strong evidence that the phenomenon of photo-synthesis 
of the plant was due to surface absorption. The formation of various complex carbo- 
hydra^, and indeed of simple carbohydrates, was largely > if not entirely 
governed, by the hydrogen-ion concentration. Probably, the preferential formation 
of sucrose in particular species of plants was due to the occurrence of apartioular 
hydrogen-ion concentration which was maintained by a suitable buffer solution.” 


> Journal Procoodingo gf the ImtiluU of OhemUtrif, 1927, 3, 162-158. 
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By a. T. PEARSON. 

Welding Engineer. St. Madeleine Sugar Factory. Trinidad. 

Although the introduction of Electric Arc Welding into the St. Madeleine 
Oo.’s factory in Trinidad did not establish a precedent in the sugar industry, 
the experience gained of the multifarious uses to which it can be put may not 
be without interest to others. 

Within the last few years apparatus for arc welding has been highly 
perfected. Ours consists of a 16 h.p. motor coupled on single bedplate to a 
generator capable of delivering 260 amperes of current, complete with a long 
length of drum wound supply cable for connexion to the factory supply, of 
220 volts D.C. The whole, including the switchboard panel, stabilizers, etc. 
is mounted on four rubber tyred wheels and can be manhandled on flat 
surfeices with ease, an important factor in cases of breakdown and emergency. 

Briefly, electric arc welding is carried out in the following manner ; — 
One pole of the welding generator is attached to the metal which is to be 
treated, while the other pole is connected to the operator’s holder. Into the 
latter is placed the welding wire, usually termed the electrode. The current 
arcs from the electrode to the metal to be welded, or t^ice versa. In doing so, 
an intense heat is generated at the immediate point under the electrode causing 
both steel and electrode tip to melt at a uniform temperature, rapidly cooling 
to form a weld. 

The first essay at welding was made in the locomotive shc^, where a 
dozen or so engines were undergoing the usual out-of-crop repair. As is 
known, locomotives ruiming on plantation tracks receive a pretty rough 
gruelling and the matter of reclaiming broken or worn parts is one of great 
importance. Some badly cracked side frames which in certain cases would 
have been imj)ossiblo to patch were treated by arc welding, and at once the 
astonishing utility and economy of the process became api)arent, as the cracks 
were untied with good sound metal in an incredibly short space of time. Then 
followed the adding of metal to oversize valve and piston crosshead pinholes 
and pins, these afterwards being machined to a standard size for every 
engine ; worn keyways were built back to their original depth ; leaking and 
defective steam and water pipe systems were welded at every joint ; worn 
faces of axle boxes had their wear taken up by welding thereon steel sheets. 
Two other undertakings representing the saving of a large sum of money 
are worth recording. 

On one locomotive, the removal of a retainer valve casting from the 
boiler side disclosed that rust had eaten into the plate to an alarming extent, 
leaving only -^th of an inch of metal underneath. This surface was built 
upon, and layers of metal added over the corroded area until a thickness of 
jths of an inch was reached, through which new holes were drilled and threfiwied 
to hold the casting in place. It is no exaggeration to say that without welding 
this boiler must very shortly have ended its career of usefulness. 

In the other instance, a new copper fire-box had been received from the 
manuf€U 3 tiu*ers, but on attempting to fit it into an existing 2.} in. tliick steel 
foundation ring it was found to be midersize. Pieces of J in. plate were there- 
upon cut and welded on to the inner faces of the ring and the fire-box fitted 
into it without any disturbance of the foundation ringholos. On the fire-box 
being placed in the boiler, further trouble was encountered due to the man- 
hole rings not lining up, the fire-box ring being some 2 in. lower than that in 
the boiler plate. Pieces of correct thickness of plate were welded to the top 
l From Tropical AgrierdturOt iv, 7, pp. 132-134 (here much abridged). 
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of the boiler ring and the ring bottom cut imtil correct alignment wae obtained. 
The 2 in, thick manhole stiffening ring then being foimd too small, it became 
necessary to cut this through centres to extend, the extension gaps being 
filled up with weld metal quite easily and successfully. 

The total cost of welding on these two imdertakings did not exceed 
65 dollars. Since in the first instance it is difficult to imagine how any other 
application but welding could have solved the problem, and in the second , 
nothing but the scrapping of a costly foimdation ring and erection of a new 
boiler front could have met the case, no comparative cost can bo estimated. 

In the business of sugar planting and manufacture an astonishing diversity 
of mechanical equipment is employed, a fairly large proportion of which is 
manufactured from cast iron parts. Lest anyone fall into the error of imagin- 
ing that arc welding is the cure for all machinery defects, it is necessary to men- 
tion that approximately only 40 per cent, of cast-iron welds are successfully 
carried out. The difficulty encountered in welding cast-iron arises from ex- 
pansion and contraction of the local area heated by the arc, often causing new 
fractures, and the tendency of the weld to become hard and brittle when the 
casting has cooled, due to absorption of a largo amount of free carbon from 
the casting. With facilities for preheating in a properly constructed furnace 
and slow annealing after carrying out the weld, the above mentioned pro- 
portion of successes could be considerably increased, but as yet, we have not 
made provision for this correct method of treatment. 

In certain cases too, the Electric Arc is not nearly as adaptable as the 
Oxy-Acetylene flame — the spreading heat from the latter enabling the 
welding engineer to distribute the heat expansion stress over a much larger 
zone, thus keeping the casting at a weldable heat. 

From the host of welding jobs undertaken prior to the coinrnen cement of 
the crop, mention may be made ot the folk)wing : — 

Construction of now pipe length and branches for Water Cooling Tower. 

Treatment of a badly fractured Mill Bed. 

Fractured Sugar Basket distance pieces. 

Building up for re -machining Centrifugal Bai»ket Shafts. 

Filling up wTongly drilled holes. 

Building up worn shafting of Scraper Plate, Cane Chopper Knife, Cane Bake 
Shafts, etc. 

Fractured Cane Weigher Scale Beams. 

Building up worn gear teeth. 

Building up worn keyways in engines and motors. 

Meuay repairs had necessarily to be executed hastily, but despite this the 
pleasing proportion of 96 per cent, of all welds undertaken has been success- 
fid in service. But unless properly acquainted with the properties of welding, 
engineers may fall in the habit of imagining" that the sticking a little bit 
on to a job will produce a permanent cuid lasting repair. Actually, good weld- 
ing can only be expected to follow careful preparation, and the total strength 
of say a ^ in. plate can never be obtained unless the weld is carried out to the 
total thickness of the J in. jdate. 

Mention should be made here of a highly efficient portable acetylene 
generator used in conjunction with our welding plant. This is a generator of 
unique design, since the carbide of calcium used to produce the acetylene gas 
is compressed into cakes — each cake producing a guaranteed gas yield. 
Together with cylinder oxygen, and the necessary cutting and welding 
torches provided with the outfit, we carry out all our metal cutting in thick- 
nesses up to one inch plate, and over if required. Welding by this oxy- 
aoetylene process is extremely valimble in thin sheet plate, heat from the 
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electric arc being usually too concentrated to weld on less than in. With 
this apparatus we can cut to within tjV hi* of accuracy and it is constantly 
being employed in the cutting of crusher roller point plates, circular pipe 
flanges, locomotive fire-box baffle plates, cane elevator plates, the opening of 
fractures in various structures for welding, the Cutting of new trash plates, etc. 

This is a great time and money saver, since on straight work, sixty feet 
of J in. steel plate can be cut in an hour, while on demolition work approxi- 
mately 120 rivets per hour can be cleared from a structure. When one 
imagines the amoimt of labour that would be required to accomplish this task 
in the same time by old methods the great saving becomes immediately 
apparent. This generator has paid for itself over and over again. 

In conclusion, it should be said that welding is an application of metallurgy 
and engineering, and its study should be so approached. Each j ob undertaken 
should be examined and treated on its individual merits, and where varieties 
of welding are met with, only a specialist — a thoroughly competent welding 
engineer — can obtain consistent and maximum results. 


Calculation of Quantities and Steam Consumption 
for a Modern Beet Sugar Factory. 

By WALLACE MONTGOMERY, Assoc M.I.Meoh.E. 

In view of the recently awakened interest regarding the manufacture 
of sugar from the beet in Louisiana and England, it might be well to study 
the conditions of manufacture. New methods and changes have been more 
freely applied in the manufacture of beet sugar than in that of sugar from 
the cane. The higher cost of raw materials, the shorter season for harvesting, 
and the necessity of making a high grade Tvhito sugar, have no doubt be<m 
responsible for these improvements. 

Beets vary greatly in composition but usually contain about 80 per 
cent, water in which sucrose, and some non-sugars also, are dissolved, the 
percentage sucrose being approximately 15 per cent, to 18*5 per cent., forming 
95 to 98*5 per cent, by weight of juice. The remaining 1*5 per cent, to 5 
per cent, consists jirincipally of fibre and insoluble matter. By extraction 
with water we obtain a solution containing the more diffusable substances 
of the true juice. This is a darkish grey liquid which rapidly darkens on 
exposure to the atmosphere. The composition of this diffusion juice is 
approximately as follows: Brix, 14*10; sugar, 11*60; and purity, 82*30?. 

Assuming that we have a beet of 18*71 per cent, sugar and 81*00° purity, 
with a loss during the diffusion process of 0*14 per cent, sugar on beets, then 
the total sugar entering the factory in the juice is ; Sugar in beet minus 
sugar lost in batteries, or, 18*71 — 0*14 = 18*57 per cent, on beets. From 
this ligure and the purity of the juice wo find the total solids to be 18*57 
100 

X 22*65 per cent, on beets ; and the non-sugars 22*55 — 18*57 

82*30 

= 3*98 per cent, on beets. Now with a juice containing 11*60 sucrose by 
actual analysis, and 18*67 per cent, sugar on beets, we can therefore deter- 

18*57 

mine the exact amount of juice thus : X 100 = 160 per cent, juice 

11*60 

on beets. An actual percentage from the daily operating report (D.O.R.) 
showed 167 per cent, on beets in this case. 
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In the regular factory process, this juice (known as raw juice) is heated ; 
and lime in the form of a water solution in a non-Stef£en factory, or in the 
form of saccharate, in a Steffen faxstory, is added for the purpose of purif 3 ring 
and precipitating the impurities present. In order to carry our calculations 
through the same channels, we will now consider the milk-of-lime. Freshly 
burned lime is prepared in the form of a water solution of about 36® Brix 
(containing approximately 35° Brix) although this varies in difierent factories. 

Carbon dioxide gas. — In the process of purifying the juices and after the 
addition of lime, carbon dioxide is added to the juice, forming calcium car- 
bonate (lime-cake) which is removed in the filter-presses. Assume that we 
use 4-61 per cent, of lime on beets, to remove this we must add a certain 
quantity of carbon dioxide. From the equation CaO -f CO| = CaCOa, we 
find that 56 + 44 = 100, that is, it will take 44 lbs. of COf to precipitate 

44 

56 lbs. CaO. Therefore CO* gas necessary is : 4*61 x — == 3*62 per cent. 
COg on beets. 

Thin-juice, — The composition of the thin -juice after the addition of lime» 
and after heating, carbonating and filtering, will be as follows : Sugar from 
diffusion or raw juice = 18*57 per cent, on beets ; sugar lost in presses = 
0*08 per cent, on beets ; total sugar on thin juice = 18*49 per cent. 

18*49 

on beets ; purity (analysis) ^ 85*90 ; total solids = X 100 = 21*52 

85*90 

per cent, on beets ; non-sugars = 21*52 — 18*49 — 3*03 per cent, on beets. 
Then total amount of thin-juice, with analysis of juice showing 10*91 per 
18*49 

cent, sugar, == 168*5 per cent, on beets. 

10*91 

Lime-cake, — ^We know from our previous results that : Lime = 4*16 
per cent, on beets ; CO, gas = 3*62 per cent, on beets ; and sugar = 0*08 
per cent, on beets ; the non-sugars = non-sugars in raw juice — non-sugars 
in thin-juice or 3*98 — 3*03 = 0*95 per cent, on beets. Therefore, the total 
of these figures = total solids or 8*81 per cent, on beets. This lime-cake 
has been found to consist of 60 per cent, moisture and 40 per cent, of solids. 
8*81 

Then total wet cake = — — x 100 = 22*03 per cent, on beets. This cake 
40*00 

is washed to remove the sugar, the wash- water passing along with the juice. 
Approximately 1*73 lbs. of water are used per lb. of cake, so that wash-water 
22*03 X 1*73 = 38*11 per cent, on beets. 

Evaporation and thick -juice. — After the projiier purification and filtration 
of the thin-juice, it is concentrated by evaporation in multiple effect evapo- 
rators, using exhaust steam to heat the first body, and the vapours from that 
body to heat the second and so on, the last body being connected to a con- 
denser and vacuum pump causing vaouum on the bodies of the evaporator 
except the first which is under pressure. From analysis we find the concen- 
trated juice to be in this case : Brix, 63*00 ; sugar, 64*20 ; purity, 86*90. 
From our previous results we know our thin-juice to have a Brix of 12*70, 
and to amount to 168*6 per cent, on beets. 

12*7 

Then thick-juice is ; 168*6 x = 34*68 per cent, on beets. There- 

63 

fore, we have an evaporation of : 168*5 ~ 34*68 = 133*82 per cent. 
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Raw 8ugc/r and first Uquor . — ^The thick- juicje from the evaporators goes 
usually direct to the melter where the “raw sugar” (that is, the second sugar), 
a grade of sugar not fit for marketing direct in the raw state due to its colour 
and low purity, is mixed with this juice formi^ what is called first liquor. 
We will first take the raw sugar. From analysis we find the purity to be 
95*60, and assume a Brix of 97*0. We know that the total solids in the green 
sjrrup or molasses from the first sugar must be equal to the total solids from 
the molasses plus the total solids from the raw sugar, and if we let X = the 

X X 100 

non-sugars in raw sugar we have : Totals solids = = 22*72a;. 

100 — 96*6 

Total solids in molasses = 8*32 per cent, on beets ; and non-sugars in molasses 
= 3*66 per cent, on beets. Therefore, non-sugars = 4 + 3*65 ; total 
( 100 ) 

solids = jc -f 3*65 ; total solids = 3* 7 la; + 13*5. Hence 

(100— ^73*) 

22*72a5 -h 6*32 — 3*71a; -f 13*5 ; x — 0-273 per cent, on beets. 

Then the composition of the raw sugar is as follows : Non -sugars — 
0*273 per cent.; total solicJs (22-12x) = 6*200 per cent.,* sugar (6*20 — 

5-927 

0*273) = 5*927 per cent, on beets, and the quantity of wet sugar X 

100 = 6*11 per cent, on beets. 97*0 

As the first liquor is the thick-juice plus melted raw sugar we 
have ; 34*68 4 6*11 = 40*79 per cent, on beets. The first liquor is sulphured 
until tlie alkalinity has been reduced to approximately 0*016 grms. CaO 
per 100 C.C., after which it is heated and then filtered througn plate-and-frame 
presses. The clear resultant liquor is now boiled in pans under vacuum and 
concentrated to such a degree that the sugar crystallizes out. This mass of 
crystals and mother-liquor is known as white massecuite (or as white fillmass 
in America). It is spun in centrifugals, the crystals of sugar being washed 
with water. The mother-lie ^uor is known as groen syrup and the wash-water 
as wasli -syrup. The wash is taken back into first pans, while the groen is 
used for boiling the raw or second pans. 

White pans or white massecuite, — By analyses we find the white pans to 
be Brix = 92*90 ; sugar = 79*70 ; and purity = 86*80. Tlie weight of 
1 cub. ft. of massecuite at 92*90 Brix = 93*45 lbs. ; cub, ft. of massecuite 

10*54 X 93*46 

per ton of beets = 10*54. Then the quantity of massecuite is .* 

= 49*25 per cent, on beets. 2000 ’ 

As was explained above, the wash syrup and first liquor are used to boli 
this first massecuite. Then total massecuite minus massecuite from first liquor 
equals massecuite from wash -syrup. Massecuite from thick-juice at 64*6 
48*71 X 64*5 

Brix ; — 33*8 per cent, on beets ; 49*25 — 33*8 — 15*45 per 

92-9 

cent, massecuite on beets from wash-s3aiip. 

Wash^syrup, — From analysis we find wash to be ; Brix — 66*90 ; siigar 

92*9 

= 54*00 ; and purity = 80*60. The quantity is then 16*46 X = 

66*9 

21*37 per cent, on beets ; sugar = 21*37 x 0*64 == 11*57 per cent, on beets, 
total solids = 0*2137 x 66*9 = 14*33 per cent, on beets. 

♦ Purity of the green syrup from analysis, 78*0. 
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Raw or second pans . — ^As was explained previously, the green syrup is 
reboiled and called raw massecuite or second pans. An analysis of second 
massecuite shows as follows : Brix = 95*10 ; sugar = 69*61 ; and purity = 
73*20. Weight per cub. ft. at 96*10 Brix ~ 94*34 lbs. Cub. ft. per ton of 

3*41 X 94*34 

beets — 3*41. Then the quantity of raw massecuite is : X 100 

2000 


=s= 16*08 per cent, on beets. 


Green syrup , — Green syrup is used to boil raw pans. An analysis 
of green is : Brix = 66*10 ; sugar = 48*30 ; and purity = 73*00. The 

95*1 

quantity of green S 5 aup is then 16*08 x = 23*15 per cent, on beets ; 

66*1 

and the composition is : Sugar 23*16 X 0*483 — 11*18 per cent. ; 
Solids 0*2315 x 66*1 == 15*30 per cent, on beets. 


An ejtcellent check on above calculation is made possible by the fact 
that all the non-sugars from the thin-juice and melted sugar are found in 
the green syrup. Non-sugars in green syrup = 3*81 + 0*273 — 4*083 per 


4*083 

cent, on beets ; the total solids would be ; X 

100 — 75 


100 — 16*12 per cent. 
15*12 


on beets. At a Brix of 66*1 tlie quantity of green syrup is : X 100 — 

66*10 


22*90 per cent, on beets. This gives a difference of 23*15 — 22*90 = 0*25 
per cent, on beets, which is a very close chock. 


Molasses. — The molasses produced in this instance is of the following 
composition : Brix, 87*10; sugar, 49*20; and 2 >urity, 66*50. 

From the formula for calculation of recovery wo find that with an 
initial purity of 87*00 and a molasses purity of 66*50 we obtain 70*11 per 
cent, of the sugar contained. Molasses with total solids of 87*10 per cent, 
and sugar of 49*20 per cent, will contain ; 87*10 — 49*20 — - 37*90 i)er cent, 
non-sugars, or in each 100 lbs. of molasses there will be 37*90 lbs. of impuri- 
ties. 

Let us assume that the purity of the juice after purification is 87*00, 
and the loss in the presses (discussed previously) being 0*08 sugar per cent, 
on beets, then the siigar in our thin-juice is : 18*67 — 0*08 = 18*49 per 

18*49 

cent, on beets ; total solids = X 100 — 21*25 per cent, on beets ; 

0*87 

non-sugars = 21*26 — 18*49 = 2*76 per cent, on beets. Therefore, molasses 
2*76 

is, X 100 = 7*30 per cent, on beets. Actual percentage from D.O.R. 

37*9 

shows 9*66 per cent, on beets, which includes the washings from the raw 
sugar, usually 0*46 to 0*66 per cent, on beets. Using the D.O.R. figures 
of molasses per cent, on beets 9*66, sugar 49*2 per cent., and Brix 87*10, we 
would have a molasses of the following composition ; Sugar == 7*30 X 
49*2 87*1 

3*69 per cent, on beets ; solids = 7*30 x 6*36 per cent, on 

100 100 

beets ; non-sugars = 6*36 — 3*69 == 2*77 per cent, on beets. 
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Calculation of Quantities and Steam Consumption for a Beet Factory. 


Given a definite amount of beets to slice, from the foregoing calculations 
we may check up factory operations and also determine the size of apparatus 
necessary to handle the resulting products. The following table shows at 
a glance the approximate quantities and analyses of all the products derived 
from the manufacture of sugar from the beet. 


SUMMARY. 



Factory Quantities. 


Per Cent, on 

Beets. 


Percent - - Analysis 

— 



Non- 


on Beets Brix Sugar 

Purity 

Solids 

Sugar 

Sugar 

Beets 

.10000.. ..18-71.. 

81-00. 

— . 

18-71. 

. — 

Cossettes (slices) 

.100-00.. ..18-71.. 

81-00. 

— . 

18-71. 

— 

Water to displace juu*e . . 

. 150 00. . — . . — . . 

— . 

— . 

— . 

. — 

Water to fill cell 

. 100-00. . - — . . 

— . 

— . 

— . 

. — 

Total entering 

. 360-00.. — .. — .. 

— . 

— . 

— . 

. — 

Pulp €uid waste water leavingl93*00. . — . . — . . 

— . 

— . 

— . 

. — 

Diffusion juice 

. 167-00.. 14-10.. 11-60. 

82-30. 

22-60. 

18*57. 

. 3-93 

COg gas added 

. 3-60.. — . 

— . 

— . 

3-60. 

. 3-60 

Juice leaving first carbona' 

ri 224-60.. — .. — . 

— . 

31-51. 

— . 

. — 

Limo-cake 

. 22-03.. .. 0-19. 

— . 

8-81. 

0-08. 

. 8-73 

First press wash-water 

. 38-10 — .. — . 

— . 

— . 

— . 

. — 

Thin-juice to evaporators 

. 168-60.. 12-70.. 10-91. 

85-90. 

21-52. 

18*49. 

. 3-03 

Evaporator thick- juice . . 

. 34-68.. 63-00.. 54-20. 

85-90. 

21-52. 

18*49. 

. 3-03 

First liquor to pan 

. 40-79.. 64-60.. 56-70. 

87-90. 

31*40. 

27-50. 

. 3-90 

High-wash to pan 

. 21-40. . 66-90.. 54-00. 

80-60. 

14*33. 

11-67. 

. 2-76 

Straight pem inassecuite . . 

. 49-26.. 92-90.. 79-80. 

85-80. 

45-70. 

39-30. 

. 6*40 

White sugar (dry) 

. 18-20.. — .. — . 

— . 

- . 

— . 

. — 

Green syrup 

23-15.. 66-10.. 48-20. 

73-00. 

15-30. 

11-08. 

. 4 22 

Raw pan massecuite . . . 

. 16-08.. 95-10.. 69-50. 

73-20. 

15-29. 

11*16. 

. 4*13 

Low-wash to molasses . . 


58-30. 

- - . 

— . 

. — 

Low green 

. — . . — . 

55-00. 

— . 

— . 

. — 

Molasses 

7-30.. 87-10.. 49-20. 

56-50. 

6-36. 

3-59. 

. 2-77 

Raw sugar (wet) 

. 6-11.. 97-00.. 92-70. 

95-60. 

6-20. 

5-92. 

. 0-273 

Molasses and low wash , . 

. 7-30. . 87-10. . 49-20. 

56*50. 

6-36. 

3-59. 

. 2-77 


Now for the calculation of tlio steam consumption it is necessary to know 
the temperature and tempcratiu’es rise at each station. Wo will assume the 
following temperatures for the steam calculations : — 

Temperaturt* 

Place Degrees Fahr. 


Cossettes 

Water entering battery 

Pulp €uid water discharged 

Diffusion juice entering measuring tanks . 
.. „ leaving raw juice heater . . . 

„ „ leaving first carbonation . . . 

Raw juice leaving first carbonation heater 
„ „ first carbonation presses 

„ „ first re-filter heato 

„ „ first re-filter presses . . . 

Juice leaving second carbonation 

„ „ second carbonation heater . 

Juice entering evaporators 

Juice leaving 

Juice entering blow-ups 

Juice leaving blow-ups 


118 

118 

129 

185 

176 

203 

194 

203 

198 

194 

203 

189 

145 

140 

212 
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COMPUTATIONS FOR STEAM CONSUMPTION. 
Diffusion Battery 90®F, Cossettes 118®F. Diffusion Jxiice 129®F. 
Quantities entering Cossettes. 

Water to displace juice 160 per cent, on beets 

Water to fill cell 100 „ „ 

Total entering 360 „ „ 

Quantity leaving — 

Juice 167 „ „ 

Pulp and waste water 193 „ „ 

360 

Heat entering, B.T.U, above 32® per 100^65. Beets, 

Cossettes 100 X (90 — 32) X 0*9 = 6,220 B.T.U. 

260 X (118 — 32) =- 21,600 „ 

26,720 „ 

Heat Leaving, 

Juice 167 X (120 — 32) X 0*9 = 12,434 B.T.U. 

Pulp and W.W. 193 x (118 — 32) = 16,698 


29,032 

Heat supplied for heating = 29,032 — 26,720 = 2,312 
Assiune 20 x>6r cent, radiation 462 

2,774 

With steam at 9 lbs. gauge latent heat = 953‘5 ; therefore, consumption 
2-774 

= 2-90 per cent, on beets. 

953-5 

Raw Juice Heater, 

157 per cent, on beets. Temperature rise, 185 — 129 = 56® F. Steam 
157 x 56 X 0-9 

= — 8*28 per cent, on beets 

963-6 

First Carhonation Heater, 


224-6 per cent, on beets. Temperature rise, 203 — 176 = 27° F. Steam 
224-6 X 27 X 0-9 

= 5-27 per cent, on beets. 

963-6 

Re-filter Heater. 

168-6 per cent, on beets. Temperatureuise, 203 — 194 = 9° F. Steam 
168-5 X 9 X 0-9 

1.72 per cent, on beets. 

963-6 

Second Carhonation Heater. 

168-6 per cent, on beets. Temperature iise, 2-3 — 194 = 9° F. Steam 
168-5 X 9 X 0-9 

2.72 per cent, on beets. 

963-5 

Evaporators, 

168-6 per cent, on beets. Pressure in first body will be about 3 lbs. 
Temperature, 223° F. Temperature rise in first body, 223 — 189 = 34° F. 
168-6 X 34 X 0-9 

Steam = - — = 6-40 per oent. on beets. 




963-5 
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Evaporation, 

168-6 — 34-68 = 133-82 per cent, on beets. Steam 
133-82 

= or 24*78 per cent, on beets. 

6-40 

First Liquor Blow-ups, 

40-8 per cent, on beets. Temperature rise, 212 — 140 ~ 72°F. Steam 
40-8 X 72 X 0-8 

at 100 lbs. pressure ~ 2-67 per cent, on beets. 

879 


Wash Syrup, 

21-4 per cent, on beets. Temperature rise, 212 — 140 — 72^^ F. 
21-4 X 72 xO-9 

cent. 

879 


23-2 


per 


Green Syrup, 

cent, on beets. Temperature rise, 212 — 140 = 
23-2 X 72 X 0-9 

p'jj pgp cent, on beets. 

879 


720 p 


Straight Pans, 

Syrup, 40-8 per cent, on beets ; wash -water, 21-4 per cent, on beets ; 
total, 62-2 per cent, on beets ; massecuite straight 49-3 ; water evaporated 
== 12-9 per cent. 

Steam at 60 lbs. gauge required to evaporate 1 lb. water at 25 in. 
Vacuum is 1-16 lbs. ; therefore, steam used 12-9 x 1-16 = 14-84 per cent, 
on beets. 

Raw Pans, 


Massecuite per cent, on beets = 16-08 ; green syrup used at 62^ Brix 
= 23-15; water evaporated = 7-07 per cent. ; steam = 7-1 X 1-15 = 8-17 
per cent, on beets. 


SUMMARY. 


Exhaust Steam 
Per Cent. 


Station on Beet'<. 

Diffusion battery 2*90 

Raw juice heater 8-28 

First carbonation heater 5-27 

Re-filter heater 1-72 

Second carbonation heater 1-72 

Evaporators, evaporation 30-18 


First liquor blow-ups 
Wash syrup „ 

Green syrup 

Straight pans 

Raw pans 

Crcuiulators 

Radiation, etc. 


Live Steam 
Per Cent, 
on Beets. 


2-67 

1-56 

1-71 

14-84 

8-17 

1-00 

500 


Total 


65-07 . . 34-96 


TOTAL STEAM CONSUMPTION 90-02 PER CENT. 

The above is not from and at 212® F. but is sufficiently close for our 
purpose. The total steam consumption of 90-02 per cent, on beets is fairly 
close to the general run of feu^tories, although local conditions govern con- 
siderably this figure. 
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Evaporation under pressure is attraoting^ conridjhHUe attotation at 
present and has been used with great success in Cbntinantal beet hou«es. 
This seems quite attractive, as beet manufacturers are dependent on outside 
fuel, not having a supply siioli as the cane industry has* Fuel in any form 
is expensive ai\d any saving here amounts to quite a sum. There are gieat 
posnbiiities a\so 

stem ^nojnf. 

increases the stea 

•cent, on beets to amyroxiniately 110 por cent. 


.. the use ot tnermo-comprewmon as a means of gi-eater 

Steflen jarocees in oomwMon 
I consumption considerably, bringing up total steam per 


The Relation of Regularity and Density of Sugar Beet 
to Yield per Acre.' 

By J. HtTNTEK-SMITH. B So , and H. RHYS WILLIAMS. B.Sc . 

Herts Institute of Affrioulture. 

The exf)eriment to be described was made on a typical field of sugar 
beet at the Herts Institute in 1926. The soil shows considerable variation 
over the field and consists of veins of gravel, loam and clay loam which run 
across the rows. The ground was subsoiled, dimged and a complete dressing 
of artificials applied before seeding. Seed was sown on April 22nd at the 
rate of 20 lb. per acre on the fiat ; the rows were 22 in. apart ; the crop yielded 
just imder 12 tons of washed beet per acre. 

For a perfect test of the matter under discussion it would be necessary 
to divide a whole area into yard -lengths of row, count the plants on every 
yard, and finally weigh the produce from every yard. This very big task was 
reduced by drawing “ sample lengths ” in an approved way. Counting was 
carried out before singling, after singling, and at harvest. The coimts give a 
measure of the “ plant population ** of the crop much as, when a “ census ” 
is taken, the distribution of the population of the country is determined. 

The Plants before Singling. 

As sown, the plants stand very close and it was necessary to count them 
on sample lengths of one foot of row. For the whole area, the average number 
of plants per foot was twelve, t.c., the average spacing was one plant to every 
inch. But the average thickness of the plant was by no means the same for 
different rows. Thus on one row there was an average of eight -and-a-half 
plants per foot, on another fourteen plants, the* difference probably being 
brought about by two spouts of the drill distributing seeds at very different 
rates. Where, as in sugar beet, regularity of plant is very important, the 
need for an improved drill deserves attention. 

More important than average differences between two rows was the irregu- 
larity of the plant from point to point of the field. On some one-foot lengths 
there were two seedling plants, on others twenty, on other six, and so on. 
By aggregating all sample foot-lengths containing the same number of plants 
we may perceive what proportion of the whole area carried plants at the rate 
of two per foot, or six per foot, or thirteen per foot, and so on. It will be 
realized that all the lengths with, say, seven plants per foot were not situated 
<3lose together but scattered over the field. 

The “ make-up ” of the area before singling was in round terms as follows; 


* Abridged from the Jourtutl of the Minietry of AgricuUure, 1927, 81, No. 6, 448-463. 
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Plants per ft. 

On an aggregate of one^Sfth of the area there were from 0 to 6 
»» »» *» »» >f 7 to 10 

»» M •» »» »> 11 to 14 

»» »* »* » ff 16 to 20 

»> »» »» ff ff 21 to 49 

Thus a ** plant ” of beet, pronounced eminently satisfactory from the 
farmers’ point of view, proved, on examination, to be extremely irregular. 
Observations suggest that beet crops in general are no less irregular. 

After Singling and Horse Hoeing. 

At this stage, the length of row sampled was 9 ft., and the figures to be 
given were based on 200 such samples. In no crop should the final regularity 
of the plants be greater than in sugar beet, for great care is exercised at all 
the stages, including singling. 

For the whole area there was an average of 7*7 plants per 9 ft., t.e., an 
average spacing of 14 in. between plant and plant. As before, two important 
kinds of irregularity were founcl. For one row of plants the average spacing 
between plant and plant was 12*8 in. ; for anotlier row it was 15*6 in., and so 
on. This difference must probably be set rlown to the difference in judgment 
of two men engagefl in singling. It is significantly great, and suggests the 
need for precision in singling. Presenting the area in five roughly equal 
aggregates as before, it may be said that the following distances from plant 
to plant were about equally common over the whole area : — From 54 inw to 
18 in. ; 15J in. ; 13 J in. ; 12 in. ; from 11 to 8 in. 

The singled crop was thus decidedly irregular. To decide how far horse 
hoeings were responsible for gaps and irregularities, sepi*rate eoimts would 
have to be made after each hoeing, and this will be done in future investiga- 
tions. It is interesting to note that the“ doubles ” (two plants at one point) 
amounted to 10 per cent, of the total number of plants. This statistical 
result deserves special mention as more than ordinary care was taken in 
singling, and farmer visitors commented most favourably on the success 
attained in this respect. Apparently a much higher standard of efficiency 
could, with advantage, be aimed at. 

At Harvest. 

As the season advanced, the crop presented a very attractive appearance, 
although one could not but notice the spectacular display made by a number 
of roots which had run to seed. The counts, however, proved that appear- 
ances were deceptive as only 3 per cent, of the roots had bolted. ' 

The number of roots actually lifted averaged 7-5 per 9 ft. length — a very 
small reduction on the number present after the last horse hoeings. At 
individual points on the field the number varied from 2 up to 11 per 9 ft. 
length. For simplicity we may group the number from 2 to 11 in pairs, and 
consider what proportion of the field carried 2 or 3 plants per 9 ft. lengths, 
what proportion 4 or 6, and so on ; and, in addition, the average size of the 
beet and the rate of yield for these separate proportions of the whole area. 
The table following presents the facts. 

On these figures, the average yield for the whole area is 14*6 tons and the 
average weight of a single beet is 1*65 lbs. The yield as determined by weigh- 
ing 16 plots, each one-twentieth acre, straight off the field proved to be 16*4 
tons per acre. The difference between the two yields is doubtless due in 
large measure to the fact that the roots from the “ sample ” lengths were 
partially cleaned before being weighed. 
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No serious attention can be paid to 3 d 6 lds at the rate of 8*6 tons from 
2 per cent, of the area and 16*1 tons from 10^ per cent, of the area, as these 
represent small proportions of the whole area. It may, however, be sugges- 


Number of 
plants per 

9 ft. length. 

2-3 

Approximate 
distance 
from plant 
to ^lant. 

43 

Aggregated 
proportion 
of field, 
per cent. 

2 

Average 
weight of 
a root 
(lb.). 

2*6 

Equivalent 
yield 
per acre 
(tons). 
8*6 

4-6 

24 

10 

2*1 

11*6 

6-7 

16 

28i .. 

1-9 

14*6 

8-9 

12i . . 

49 

1-6 

16*1 

10-11 

10 

lOJ .. 

1*4 

16*1 


tive that the yield per acre rose rapidly up to a certain density of the plants 
on the ground, and thereafter very slowly. On this supposition, only 12 per 
cent, of the area, namely, that portion with from 2-6 plants per 9 ft. length, 
was substantially less productive than it should have been through lack of 
plants. 

From the results obtained in this investigation there is one general 
inference which is justifiable. As the distance between plant and plant 
diminishes, the average weight of a single beet also grows less ; but the number 
of beets per acre naturally increases. As the figures show, there is a steady 
increase in rate of yield with lessening distance from plant to plant. This 
is the fact of immediate practical importance. It suggests that in this crop 
of beet — ^and possible in many others — ^a bigger yield might have been ob- 
tained by ensiuing more plants per acre. With plants imiformly at 12^ in. 
apart over an acre, the yield would have been 16*1 tons instead of 14*6 tons. 
The difference — half a ton — is not to be despised in a valuable crop like 
sugar beet. Moreover, most growers would probably consider 12J in. imduly 
far apart for beets. The figures suggest that with plants uniformly at 9 in. 
or even 10 in., a yet greater increase in yield might result. 

Probably also, had a shorter length been used from which to take the 
samples, i.e., less than 9 ft., it would have been found that the gaps and irregu- 
larities were greater than the numbers given suggest. It is broadly true 
that small and mid-sized roots have higher sugar percentage than the larger 
ones. To illustrate this point three samples of roots, 60 in each, were sorted 
out according to size and analysed with the following results. The analyses 
were kindly made by the Rothamsted Experimental Station. 

Average Weight Percentage of 

of Boot*. Sugar. 

3 lb 18-0 

2 lb 18-7 

1 lb 191 

Thus, it seems possible that the closer spacings may not only secure 
a heavier crop but also a higher percentage of sugar. 

With rows 22 in. apart, a distemee of 9 to 10 in. from plant to plant would 
probably be regarded as satisfactory by most growers. This investigation 
suggests, however, that in practice the desired 9 or 10 in. is considerably 
exceeded, with consequent i^uction in yield. In considering the spacing of 
beet, and, indeed, of all field crops, it is not only important to think in terms 
of averages, but also in terms of the many short lengths of plant row by which 
a field is made up. This mode of thought is particularly necessary in tr 3 dng to 
ascertain how seed-bed preparation, sowing, singling, and hoeing may be so 
governed as to populate an acre evenly with that number of roots which will 
ensure the maximum monetary return. 
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B&tfaase Furnaces.* 

By a. H. W. BABHHABT. 

A compilation of data published by the H.S.P.A. in 1925 indicates 
a range of grate area from one sq. ft. per 52*7 sq. ft. of boiler heating 
surface, to one per 200*0 with an average of one sq. ft. per 100 sq. ft. 
of heating surface. Combustion volume ranged from one cub. ft. per 3*125 
sq. ft. of heating surface to one per 14*93, the average being one per 7*45. 
Standard requirements called for 4*6 sq. ft. of grate area and 60 cub. ft. of 
combustion volume per ton of cane ground per hour. 

Tests reported in the 1919 Proceedings of the Hawaiian Sugar Planters’ 
Association indicated that rating in Stirling boilers could not be reached when 
the grate area was less than one per 100 sq. ft. of heating surface ; that “ the 
furnaces were too small for the amount of work required and the trash was 
carried through the setting when an endeavour was made to force the boilers.” 
Since that time, however, one factory with ample draft has obtained prac- 
tically 40 per cent, better than rating with one sq. ft. of grate area per 
146 sq. ft. of heating surface, and one cub. ft. of combustion volume per 39 
sq. ft. of heating surface. Other factories have also been reported as obtaining 
better than rating from their boiler installations. 

Practically twenty years ago the Oinaca-Keech furnace was evolved to 
overcome inefficient combustion resulting in the furnaces of the old Dutch 
oven type. In this furnace, the vertical bridge wall forms a flat surface, 
preventing any effect of a reflective action of the relatively cool boiler shell 
or tubes upon the fire in the furnace. The arch at the top of the bridge wall 
assists in this action as well as bending the flames back in their path and giving 
them a more tumultuous motion. The space between this arch and the top 
of the furnace is kept at a minimum, acting in the nature of a throttle, and 
at the same time intimately mixing the gaseous products. The dead plates 
placed over the upper portion of the stepladder are to eliminate ” tramp ” 
air whcih would ordinarily creep in through the upper grates, which are 
generally imperfectly covered with bagasse and where there is little, if any, 
combustion. 

The curtain wall over the middle of the stepladder grate is supposed to 
deflect air, entering witii the bagasse and through the hand firing door, down 
into the products of combustion, and to prevent its being drawn along the top 
of the arch to exert its cooling effect on the boiler heating surface before it 
can mix with the hotter gases. Probably the most important duty of this 
suspended arch, as curtain wall, is to enable maintaining an incandesceijit 
arch w*hich is essential to good combustion. Without this wall very small 
volumes of air projected along the top of the arch will keep it cool, and 
reduce the efficiency of combustion. 

This t 3 ^e of furnace was used quite successfully with horizontal return 
tubular boilers, but with the installation of water tube boilers, with larger 
heating surfaces, it became inadequate. Two or even three of these units 
per boiler were satisfactory up to a certain horse-power in the boiler, but 
tended to limit both grate surface and combustion volume so that operation 
was not satisfactory in the large sizes. 

A solution seemed to lie in the installation of the flat suspended roof, 
the so-called “ flat arch,” which has many advantages over the circular brick 
arch, among these being : (1) it is simple and easy of construction ; (2) there is 
no side thrust against the walls of the furnace, the entire weight being carried 


> Extracted from Beporte of the Hawaiian Sugar Technologiats’ Araodatlon, 1927. 
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by steel beams which, in turn, rest on the side walls ; (3) the tile work forming 
the of the roof can be replaced without tearing down the furnace, and 
(4) in most types any small or laige portion of the tile can be replaced without 
disturbing the rest of the tile. 

Two types of suspended arches are available : the single suspended and 
the double suspended.^ In the former the blocks are supported by cast-iron 
block clips, which slide on the flange of a cast-iron hanger. One layer of 
blocks forms the fire arch and acts as the insulator for the supportmg steel 
ftTiH iron members to protect them from being burnt out by the intense fur- 
nace heat. In this type it is possible to bum down only part of the sus- 
pended block, when the danger of the iron supportmg structure saggmg or 
burning away entirely arises. In the double suspended type the upper 
blocks support the service or fire arch and protect the iron and steel supporting 



members. The service or fire arch suspended from the upper blocks receives 
ah the heat and can be burned down almost to the supporting blocks without 
danger of failure. Fully twice as long service can be obtamed from the double 
suspended t 3 ^e of arch, justifying the shghtly higher pnce paid for it, and for 
this reason two already installed and four more being installed this off-season 
are of this type. Upkeep apparently is a minimum, for data from installa- 
tions made in 1919 indicate that all of the 10 per cent, of spare tile, supplied 
with the installations, has not yet been used. 

Fig. 1 indicates, m general, the layout of several installations, one already 
made and two to be made this off-season. One at Lihue, in connexion with 
a 478 horse-power water-tube boiler, has a furnace width inside of 8 ft. 5 in. 
but is fitted tvith the customary bagasse feeder inlet m the top of the furnace 
and has the objectionable curtain wall. The other two, being installed 
at TA>ifl.ina. in connexion with 614 horse-power water tube boilers, each have 
an inside width of funaaoe of 12 ft. 5^ in. 

Fig. 2 is the layout of the installation being made at Waipahu. The 
sloping bridge wall is beiiig made at the suggestion of the boiler manufacturer 
» See J.5J., 1926, 661-068, 

* '4 
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who believes this change will greatly improve combustion. Loose bricks are 
shown on top of the bridge wall, the idea being that the distance from the 
top of the wall to the bottom of the arch should be varied after the boilers 
are placed in service to determine by trial just what distance is required to 
give the best results. Furnace width, inside, will be 12 ft. SJ in. 

It will be noted that the drop-nose effect has been included to assist in 
thoroughly mixing the gases on entering the combustion chamber. It also 
retains within the furnace proper a reservoir of hot gases which have their 
effect in drying the bagasse blanket. A third point is that the furnace cannot 
“ see ” the boiler heating surface, the latter not exercising their cooling effect 
until the gases have entered the combustion chamber. Since bagasse is a 
long flame fuel, recjuiring time and volume for complete combustion, the secon- 
dary combustion chamber has been supplied. This large volume also makes 



it possible to bum oil economically when this becomes necessary. The oil 
burners would be installed in the wall under the second pass and be operated 
from a tunnel under the boiler. The broken line shows where the floor of the 
combustion chamber would be, if no provision were to be made for oil firing. 

It will also be noted that the dead -plates, usually placed at the upper end 
of the step-ladder grates, are omitted, this space being blocked off with 
firebrick. The objectionable curtain wall has also been omitted ; likewise 
the bagasse feeder inlet in the top of the furnace is no longer supplied. It 
is thought that the major part of the carbonized particles of bagasse, which 
find their way up the stack, are the result of fine bagasse particles being drawn 
from the falling bagasse, or off the upper portion of the step-ladder, over 
the burning bagasse, through the boiler and up the stack, bemg volatilized 
and carbonized, but not completely consumed in this short passage. The 
two omissions mentioned have been made possible by a new departure 
which has been named the Ramsay (Patented) Bagasse Stoker after the 
originator. This utilizes an enlarged hand firing opening for spreading bagasse 
over the step-ladder grate. It is amply proportioned to prevent choking 
and the arrangement is such that an unusually large layer of bagasse is subject 
to the drying action of the furnace gases while moving downward to the grates. 
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O. R. Olsbn, chief engineer for Lihue Plantation Company, Limited, 
writes a« follows ; “ With the installation of two cross-drum water-tube 
boilers this year it was decided to use the “ Lip-tak ” double suspension 
flat arch and to equip one boiler with the regulation step-ladder grate fumc^e, 
the other (478 h.p.) with a flat grate along the lines practised in Cuba. The 
flat grate measures 5 ft. 9^ in. by 7 ft. 4 in. and is now composed of a double 
row of grate bar elements with slots J in. wide at the top. The flat grate 
furnace was installed with whatever material we had on hand, such as bottom 
grate bars and grate bar suspension bars, and was designed to make it a com- 
paratively easy job to convert this furnace into the conventional step-ladder 
grate in the event the flat grate should prove unsuccessful. The firing doors 
were located on the fireroom floor level and the standard four fold doors were 
used in the ash pit, being brick-lined. The bagasse feeder was set 5 ft. 
in from the front of the setting in order to drop the bagasse on the centre of 
the flat grate, where it formed a cone. The distance from the top of grate to 
the main arch was 10 ft. 3 in. The top of the flat grate was 2 ft. 6 in. from the 
ash pit floor, the grate being 7 ft. 4 in. by 6 ft. 9 J in. The dimensions of the 
furnace proper were 8 ft. 3 in. from the iimer face of front wall to the bridge 
wall, leaving a shelf 20 in. wide on the bridge wall end, and 10 Jin. on the 
front end, while the width was 8 ft. 6 in. with a shelf 6J m. wide on each side. 
After a trial of a few days we found the air openings in the grate bars were 
too -wide, allowing too much bagasse to fall through, but we have just installed 
a new grate with J in. openings which has remedied the above fault. Up 
to the present time the flat grate fmmace has operated very satisfactorily 
and there has been no difficulty in operating the boiler above rating. We 
can maintain better steaming conditions with this furnace on accoimt of its 
larger volume. It appears that both furnaces imder the flat suspended arches 
are using about the same quantity. On account of the limited volume in 
the step-ladder grate, furnaces with brick arches one can load up with bagasse 
to a certain point only with good results, after which the furnace will choke. 
In the flat grate type, on the other hand, one can build up on the bagasse 
cone and continue to maintain a good, brisk fire on account of the larger volume 
available. Observation of this furnace in operation will remove from the 
minds of everyone the doubt or imcertainty of the practicability of the flat 
grate type of furnace for Hawaiian conditions.” 

Hebbebt S, Walkeb, with the Philippine Sugar Centrals Agency, writes 
as follows : “ The flat grates work satisfactorily, but are difficult to clean. 
The best furnaces for burning our bagasse, which has moisture around 50 per 
cent., seem to be those with a moderate primary' combustion space or fiirebox 
in the front of the bridge wall and a very large secondary combustion space 
between the bridge wall and the tubes. We have tried putting the bridge 
wall farther away with more flat grate area, but results were not so satisfactory, 
probably because more reflected heat is necessary to dry out the bagasse.” 

The following data relative to the installations imder consideration are 
given ; — 

Lihtie. Llhuo. Lihue. Waipahu. Pioneer, 
brick arch, flat arch, flat grate, flat arch, flat arch. 
Sq. ft. of heating surface per sq. ft. 

of grate area 167 . . 128 . . 112 . . 137 . . 137 

Sq. ft. of heating surface per cub.lt. 

of combustion volume 4*30.. 2*68.. 2*37.. 2*34.. 2*66 

2*10*.. 1-87* 

Number of grate units per boiler. . 2.. 2.. 1.. 3 ..3 

♦ InehidttBg additional volume in oil firing fumaoes. 
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It will be noted that combustion volume relative to heating surface 
increases from left to right in the above. The Lihue brick arch installation, 
while showing considerably less grate area and combustion volume than the 
average, has produced 32J per cent, above rating for intervals of 24 hours at a 
time. Likewise the present Waipahu installations with correspondingly re- 
duced grate areas and combustion volumes have steamed consistently well 
above rating. Both of these installations, however, were very inefficient 
with oil firing when this became necessary to supply outside power over the 
week-end shutdown, or during emergencies, and the large secondary combus- 
tion chambers have been supplied to take care of this feature as well as to 
assist in better combustion of bagasse. 

Publications Received. 

Handbuch des Zuckerrilbenbaues (Handbook of Sugar Beet Culture). By Dr. Theodor 
Roemer, Professor at Halle University, Berlin. (Paul Parey, Publisher, 
Berlin.) 8 + .366 pages ; 73 Illustrations, some coloured. 1927. Price : 
19 Goldmarks. 

Since Hermann Briem published his volume on “ Practical Beet Culture ” 
(Der praktische Rubenbau) more than 30 years ago, no comprehensive work treating 
in detail of the observations and results of the last three decades has come before 
the public interested. Prof. Roemer now supphes beet sugar agriculture with a 
modem work that is greatly required. His book is a masterpiece in the systematic 
€md exact presentation of the total knowledge of this subject which has accumulated 
to the present time. Different topics relating to the culture of the plant, such as 
fertilizing, the choice of seed strains, the teeliniquo of planning, cultivating, and 
h€U*vesting, plant diseases, the use of by-products for fodder and the like €u*e dealt 
with exhaustively. All this is supported by complete bibliographic references, 
so that the student of agricultural economics is now furnished with the entire results 
of experiences of both pre-war and post-war periods. Particular attention is direc- 
ted to the chapter on the physiology of the sugar beet, which summarizes our complete 
knowledge on the subject. Both beet grower and factory manager will find this 
work absolutely indispensable. Its price (19 marks) for a volume of this size and 
great value must be considered as very low. 

Fifty Years of the Sugarbeet Breeding Station of Fr. Strube-Schlanstedy, Ltd., Prov. 

Saxony, Germany. (Charles W. de Rekowski, Detroit, Mich., U.S.A. 
Agent for U.S.A. and the United Kingdom.) 1927. Gratis. 

This is an interesting account of the seed-producing activities of the feunous 
firm of Strube-Schlanstedy, Ltd., at their Station at Schlanstedt, Saxony, Gpr- 
meuiy, where operations are carried on on a very large scale, over 6000 acres 
being farmed. A special type of seed which has been evolved by this firm is the 
“ Compromise Z/e — Type ” which gives a higher tonnage than the present “ Z ** 
type of roots, but the same percentage of sugar. It is now an established constant 
type, producing from 850 to 1000 lbs. more sugar per acre than the “ Z ” t3q>e, 
which amotmt will still further be increased, as continuous selection progresses. 
Those interested should procure a copy of this booklet which gives much useful data 
on beet cultivation. 


Mr. Norman Rodger (London) has in the press a new work by Dr. Francis 
Maxwell, the well known consulting engineer and sugar technologist, entitled 
** Economic Aspects of Ceme Sugar Production.” This volume presents in a 
nutshell numerous fcwjts and figures compiled from personal experience and in- 
vestigations made in the course of a world- wide tour of the principal cane sugar 
countries emd deals with a number of comparative economic data not usually found 
in existing works relating to cane sugar. The book will be published about the 
middle of December. Further detedls can be gleaned from our advertising pages. 
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Brevities! 


Mr. Noj^L Dbbbr, who has for some years now been domiciled at Cawnpore, 
India, has been elected a Fellow of the Institute of Chemistry, London. 


It is pointed out by the British Consul-General at Lourenco Marques that the 
fost office of Portuguese East Africa is refusing to deliver letters, intended for 
iourenco Marques but incorrectly addressed “ Delagoa Bay.** 


A study by J. Mikolaskk^ over four campaigns in a beet factory refinery in 
Czecho-Slovakia led him to conclude that values for the dry substance as determined 
refractometrically are probably closest to the truth, as compared with other 
methods. 


In a Cuban factory experiments on a small scale have been carried out on the 
purification of cane juice, using pepsin, which dissolves certain of the proteins.® 
It was stated that the increase in purity amounted to 1*0°, and that there was an 
increase in the rendement of sugar of 5 lbs. per ton of cane. About 1 lb. of the 
enzyme w€is added to the juice from about 60 tons of cane.® 


In an article discussing the production of valuable by-products from Java 
molasses, Prof. Dr. D. van Os^ reviews the possibility of utilizing this material for 
making alcohol, glycerin, acetic acid, oxalic and formic acids, etc., etc., but indicates 
that such manufactures are impracticable for Java. “ For the sugar industry the 
solution lies in desaccharifying the molasses, which is a difficult problem, but worth 
looking into.” 


An account was recently given® of an apparatus for investigating the polarization 
of light by reflection, as presented by J. Tobias Maybb to the Gottingen Scientific 
Society on November 21st, 1812.® It consisted of two parallel plates, the back sur- 
f€wes of which were blackened, the upper one receiving sunlight and reflecting it 
downwardly to the second, which could be rotated about a vertical axis. It was 
concluded by the author of this account that this was the apparatus now known as 
NoBBEBCBBBa*s, though there is no record of this physicist having constructed his 
apparatus before 1842. 


Keferring to the determination of arsenic by methods such as the Marsh, as 
are used in the United Kingdom for the control of this impurity in sugar products 
and in materials used in its manufacture, Mr. A. A. Kino^ recently drew attention 
to the value of ultra-violet light in this connexion. Adsorption of the rays by the 
arsenic or mercury-arsenic stain makes this intensely black, so much so that stains 
which are quite indistinguishable in ordinary light stand out a startling black upon 
a fluorescent background. In this way it is claim^ possible to estimate with certainty 
as minute an amount as 0*00000006 grm. As-^O.^, and to detect even smaller traces. 


Tractors are of advantage in the beet field firstly for ploughmg, but also for 
hauling harrows, ” cultipackers,** and drills, using the crawler tread, which travels 
over the soft loose surface without sinking in or cutting up. Then it is used in culti- 
vation, and in American practice four, five or six of these operations are the rule. 
But it is in the harvesting period that the crawler type tractor shows to best advan- 
tage as it can go into the wettest field and haul the loculed beets to the highway. 
It can pull beet lifters with ease, or haul a line of three or four loaded wagons to the 
dump. Becently, it has been put to the loading of piled roots into trucks, this 
operation requiring the attachnWit of a steel frame carrying a basket scoop, which 
works with a^ is powered by the trcu^tor, doing away with tedious piling and costly 
hand loading. Tw loading apparatus can be readily attached to or detached from 
the tractor.® 


> ZaitoeA. ZualwM. CzechosU^^ 1972, S2, 9-12. > The Planter. 1927, 79, 161-168. 

* This Wbotts has been protected by H. Sohbbibbb ; see 1.8 J., 1926, 450. 
^Arck^lWlt 3$, No. Iz. ^ Die Notwnieeeneehoft, May SSth, 1926. 

• Soe. 0en. OUtingerit 1918, No. 9. Chemietry and Jfidu«fr|^927, 55. 

^ » FaeU about Sugar, 1927^ 88, No, 29. 708-704. 
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Cleaning Evapobator Tubbs by Caustic Soda Speayino. N. E. Weight. Eeport 
of the Association of Hawaiian Sugar Technologists ^ Sixth Annual Meeting, 
1927, 122-124. 

Cleaning evaporator tubes has always been a problem which involves much 
labour, time and expense, whether the cells be boiled out with soda, with soda ash 
followed by hydrochloric acid, or whether again mechanical or hand scrapers be used. 
During the 1926 crop in Hawaii, a sugar boiler tried spraying the tubes with a hot 
concentrated solution of soda ash, following this with boiling out with acid in the 
usual way. This worked fairly well. But highly satisfactory results are said to have 
been obtained by spraying with a hot concentrated solution of caustic soda, the 
tubes being so clean after two hours of spraying that the subsequent use of acid was 
unnecessary . Both method and apparatus employed are simple, the equipment con- 
sisting of a caustic soda tank having a capacity of 150 to 200 cub. ft., one small 
plunger pump, piping to the sprays, and return piping from the cells of the evaporator 
to the tank again. Garden sprays, made of white metal are used, the number of 
these used for each coll depending on the size of the cell. They are spaced out 
and are placed high enough over the tubes so that the caustic soda solution when 
pumped through them will be distributed over the whole of the calandria in the form 
of a fine rain. Then the caustic soda, kept hot by a small amount of steam in the 
calandria, is sprayed over the tubes during one to two hours, being washed over the 
tubes to the bottom of the cell, from whic'h place it is drained back into the tank, 
and used over and over again. It is made up at a density of about 30°B4. (say 
66 Brix), and it can be used for several weeks before it is too weak for use. This 
method has been used at tliree factories in the Territory of Hawaii, and at one it h6is 
reduced the cost of cleaning the tubes from 6 to 2|^ cents, per ton of sugar, giving 
clean evaporators without the necessity of opening the cells or removing the tubes. 
At one of the Hawaiian factories, a standard evaporator is cleaned in the following 
manner : Cells 3 and 4 are sprayed with hot caustic soda solution for about three 
hours, while at the same tune a weak solution of caustic soda is boiled in cell 1 ; 
then all three cells are wewjhed out ; some molasses is taken into coll 2, and water into 
the others ; a carboy-and-a-half of muriatic acid is added to cell 4 and half-a>one to 
cell 3. All cells are boiled up ; steam is turned off after about an hour ; then com- 
pressed air is used to keep the solutions in motion for a few hours longer, after which 
the cells are washed out and closed. It is important that the sprinklers are placed at 
the projier height to spray the tubes and not the sides of the cells ; and that the cells 
are washed free from caustic soda before the introduction of the acid, which is of 
particular importance in cell 4, in which the thick scale may retain so much of the 
strong caustic soda solution that considerable acid is necessary to neutrali 2 ^ it. 
It is admitted that the results obtained with the sjiraying method of treatment will 
depend on the nature of the scale, but it is the most economical and efficient method 
known of using highly concentrated caustic soda, as there is very little loss of solution, 
and very little consumption of steam. 

Presence of Starch in Uba Cane Juice. (A) E. Haddon, S, A, Sugar J., 10, 
No. 10, 629-631. {B) P. de Soraay. Revue Agricole (Mauritius), 1927, 
No. 32, 61-62. 

(A) At the Incomati Estate (Portuguese East Africa) a massecuite which would 
not boil was encountered, a vacuum as high as 27 in., with a steam pressure in the 
coils of 20 lbs., being used. Presuming the difficulty was due to dirty coils, the pan 
was emptied, when the coils on examination through the sight glasses seemed to be 
coated with a slimy black deposit ; but as soon as steam was admitted it all disap* 
peared and the coils became bright. To a small quantity of the syrup, acid and 
alcohol were added, which immediately produced a voluminous precipitate occupying 
about 20 per cent, of the total volume, this being assigned to a high percentage of 

l8 copyright, and no part of It may be reproduced \vithout permission.— 
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guBQS (xylan, etc.)* On carrying on the ordinary routine work it was found that the 
syrup had a purity of 76 and a glucose ratio of 12, and was so viscous that it could be 
drawn into a string without brecddng. As a remedy to the evil another field was im- 
mediately harvested, and the trouble more or less di^ppeared. But the precipitate was 
examined afterwards, and found to be mostly composed of dextrin, which of course 
indicates that starch had been present. On examining the difierent juices of the 
factory, starch was found in every one of them. Even when later the sucrose content 
of the cane was over 14 with a purity of 84, starch was still present, but in smaller 
quantities. Canes of 8 and 20 months old were split in two, and a dilute solution of 
iodine was poured over them. Canes 8 months old showed starch all through the 
whole length of the stalk ; those 20 months old showed starch only at the top and 
bottom nodes, and more so at the bottom. To ascertain whether the soil had any 
influence in the formation of starch, canes of different varieties were examined, (they 
were all about one year old) with the following result : — 


Sucrose Glucose 

Brix. Per Cent. ratio. Purity. Starch. 

Uba 21-24 .. 18-47 .. 1-6 . . 87-1 .. much 

Badilla 22-75 .. 21-32 .. 1-3 . . 93-7 .. none 

Striped Uba . . 19-23 . . 16-98 . . 1-9 . . 88-2 . . little 

D1135 19-44 .. 17-72 .. 2-6 . . 91-1 .. traces at top 

Q813 21-11 .. 19-74 .. 1-0 . . 93-6 .. none 


Starch being only foimd in the Uba cane shows that it is a peculiarity of this 
variety ; and no mention has previously been made of such a high percentage of 
starch in canes. Dr. H. C. Pbinsen Geeblios states that : Starch occurs in the 
chlorophyll-be€bring cells of the leaves, around the btmdles in the leaf -sheaths and 
around those of the top of the stem,*’ but he adds that ** in the adult jomts little or 
no starch is present.” Starch having oeen proved to be present in this syrup, the 
the question naturally arises regfiurding its presence in the sugar. Two grammes of 
different sugars were placed m a test tube, 6 c.c. of a 0-26 per cent, iodme solution 
were added, being examinei after 15 minutes with the following results : — 

Glass of Sugar. 

Unrefined Beet sugar from Lisbon . . . 


Market 

Java 

Incomati (Sulphitation) 

Beyuolds Bros. Limited (Sulphitation) . 
Melville (Sulphitation) 


Beneva (Sulphitation). 


Edgecombe Kefined (Double Carbonation) 
lUovo Kefined (Suchar) 


Colour of 

Colour of 

Sugar. 

Solution. 

White 

Yellow. 

rr 

White 

YeUow 

White 

Yellow 

. Light Blue 

Purple Blue 

White 

Light Purple 

White 

Light Purple 

. Slight Blue Tint . . 

Purple Blue 

White 

Light Purple 

, Very Slight Blue Tint . . 

Yellow 

. Slight Blue Tint . . 

Yellow 

‘ White 

Yellow 


Starch being present in nearly all unrefined sugars of South and East Africa, 
implies that it forms part of the impurities of the Uba juice. Addition of manganese 
to the soil might improve the quality of the juice, very little of which is found fiere 
in the ashes of the cane, inferring that this element present is more or less in an un- 
available form. Until the question is solved, and so as to minimize the troubles 
due to starchy canes, planters should test their canes prior to cutting ; and millers 
should streun their juices as much as possible, and not use hot water for maceration. 

(B) Mr. DE SoBNAY s\immarize8 the following later conclusion (privately com- 
municated) at which Mr. Haddon has arrived : — Starch is formed in all Uba canes 
in acid soils ,* stedks growing on alkaline soils show no traces of starch ; stalks con- 
taining no starch, after vegetating during three weeks in an acid solution of 0-5 grms. 
of sulphurous acid per litre^ formed starch ; manganese does not prevent the forma- 
tion of starch, but inoreases the purity of the jtdoes ; and when acid soils are limed* 
the formation of starch in the canes is more or less prevented. 
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Rbyissid DntBOTiONS fob the Dye Test fob the Appboximate Detebmikatioh 

OF the CoiiLOiDAii Matteb IS SuoABs, ETC. M. S. BadoUet and H. S. 

Paine. The Planter, 1927, 79, No. 7, 121-123. 

More extensive experience in the use of the dye test^ has also indicated the 
desirability of certain additions to the original directions. The water-soluble basic 
dye night blue is used for preparing the standard dye solution ; and 1 grm. of the 
powdered dye is dissolved in distilled water and diluted to 1 litre. No acid or alkali 
is added for adjusting the^pH of the distilled water that is used in dissolving the dye. 
In order that all dye test values may be comparable, all liquors excunin^ should 
first be adjusted to a constant pH value. This adjustment is necessary for accurate 
comparison of dye values, but presents certain difficulties in practice. In the original 
description^ of the dye test, 6*0 was suggested as the standard pH value, particular 
reference being made at that time to the examination of raw sugar. However, in 
the case of raw cane juice, pH 6*0 is about the point where flocculation starts. Also 
most factories are equipped to make pH measurements only by a colorimetric method, 
and certain difficulties are encountered in making an accurate pH determination 
on raw cane juice colorimetrically. In view of this situation and the fact that the 
natural pH does not ordinarily vary greatly, the determination of the dye value of 
raw c€ine juice can be simplified by omitting the adjustment of the pH, While the 
resulting dye values will not be as accurate as those obtained after adjusting the 
juice to a constant pH, the relative error will not be great. When it is desired to 
calculate colloid elimination by comparing the dye values of the mixed dilute juice 
and the defecated juice, the dye value of the latter should be determined after ad- 
justing the defecated juice to a constant pH typical of mixed dilute juice. The 
pH value 6*2 is believed to be fairly typical of mixed dilute juice, and may be selected 
os the standard pH to which defecated juice is to be adjusted in such cases. If 
comparison is to be made between the dye values of other raw sugar factory products 
and the dye values of raw and defecated juices as determined above, the pH of these 
other products should be adjusted to 6*2 before determining their dye values. But 
if it is desired merely to compare the dye values of these other products with each 
other and not with the dye values of raw and defecated juices, a higher pH value 
such as 6*0 may advantageously be selected as a standard. For refinery liquors 
it is suggested that 6*0 be selected as the standard pH of refinery liquors, at least 
when comparison is to be made between the dye values of the original and washed raw 
sugars and affiliation syrup or between these dye values and those of other refinery 
liquors or sugars. The use of 7-0 as the standard pH value would be suitable when 
comparison is to bo made only between the dye values of liquors having a natural 
pH of approximately 7-0. However, the dye test should in no case be made on liquors 
having a pH of 7*5 or higher, since the dye night blue tends to change in basicity 
and electric charge at a higher range of pH. The indicator bromcresol purple is 
satisfactory for colorimetric pH determination, using a block comparator. When 
comparing dye values, the pH at wliich the dye value waa determined should aJwayi 
be stated. Regarding the apparatus and accessories used, a microscope with a 
fine adjustment is now recommended. This fine adjustment should bo operated 
by a micrometer head graduated in millimeters or other units so that it will produce a 
vertical movement of the body tube of approximately 0*100 mm. to 0*200 mm. for 
a complete rotation. A more concentrated beam of light can be focused on the 
colloid particles by placing a low power objective (16 mm.) in front of the vertical 
plane surface of the capillary tube of the cataphoresis cell. This objective, together 
with the slit, lens, and arc lamp, should be aligned and the slit adjusted so that a 
sharply focused beam of light enters the capillary and produces an illuminated path 
through the centred portion of the circular field of vision of the microscope. The 
16 mm. objective, when once properly aligned, con be cemented in place in the wood- 
en block that holds the glass cataphoresis cell. Dye test procedure , — ^To be followed 
when testing raw sugars and washed raw sugars : Five grms. of the sugcur is dissolved 
in 25 c.o. of distilled water, and the solution is filtered through a lOO-mesh screen. 


1 1926 , 23 , 97 , 137 , 497 . ^ 1926 , 97 - 98 , 
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which is then waahed with small quantities of water. The filtrate and washings 
should be combined and diluted to a volume of 100 o.c. in a 600 o.o. beaker. A raw 
sugar solution prepared with distilled water will generally have a pH value of 
about 6*0, and adjustment of pH is not usually required. If, however, the pH value 
is found to vary from 6*0 by more thtm 0*2 or 0*3, the pH of the solution should be 
adjusted to the value 6*0 in order that all raw sugars examined may be on a com- 
parable basis so far as infiuence of pH is concerned. The pH of the raw sugar liquors 
may be adjusted by the addition of small amounts of 0*05 normal sodium hydroxide 
or hydrochloric acid and tested sepaxately with an indicator solution in a block 
comparator. 10 c.c. of the standard dye solution is ewided to the 100 c.c. of sugar 
solution, which is then tested in the ultramicroscope. If the colloid particles move 
toward the positive electrode they still carry a negative charge, in which case the 
stopcocks €ue opened and the solution is Gained into the original beaker, more 
dye solution is added, and, after mixing well, the sugar solution is retested in the 
cataphoresis cell. This process is repeated until the colloid fiocs fail to move pro- 
gressively toward cither anode or cathode when current is applied at the electrodes. 
In refinery work the pH values of the samples should be adjusted to 6*0 before 
making the dye test except where, as alreewiy discussed, comparison may be made 
at 7*0 pH. It is advisable to wash a portion of each sample of raw sugar examined 
to 99 purity and to determine the dye value of the washed sugar as well as that of the 
original sugar. The purpose of this scheme is to ascertain the relation between the 
quantity of colloids eliminated by washmg and the quantity remaining in the washed 
crystals. This step is important in view of affination of the raw sugar before 
filtration and subsequent treatment of the melt. It was found that raw sugars of 
good refining quality washed to 99 purity give a dye value of approximately 100 or 
less, whereas some raw sugars of poor refining quality when washed give dye values 
well over 100 — sometimes as high as 200. A large part of the colloidal material of 
some raw sugars of poor quality remains in the crystals during the washing, causing 
the washed raw sugar to have a high dye value. Such washed raw sugar requires 
an increased quantity of filter-medium for a good filtration and possibly may not 
give clear sparkling liquors. It has been found that some raw sugars with dye values 
of approximately 300, for instance, have dye values as high as 180 after bomg washed 
to 99 purity. The greater part of the colloidal material of such sugars is in the 
crystals and not in the molasses film enveloping the crystals. When a large part of 
the colloidal material is present in the sugar crystals, a raw sugar such as that just 
mentioned (dye value 300) may yield a washed raw sugar of higher dye value (180) 
than that obtained from a raw sugar of much higher original dye value (400 or above). 
Assuming that the colloidal material is present in the latter primarily in the molasses 
film, the raw sugar with a dye value of 400 (or above) might yield a washed raw sugar 
with a dye value of approximately 100. The melt from this washed raw sugar 
would be of better refining quality than the melt from the washed raw sugar of dye 
value 180. Such abnormal sugars (unusual quantity of colloidal material present 
in the crystals) c€ui be detected only by making dye tests on the washed raw sugar. 
Consequently the dye value should be determined on raw sugars both before and 
after washing to 99 purity.^ 


Judging thk Quality of Befined and Dibeot Consumption Sugabs. Harald 
Lunden. CentralblaU fur die Zuckerinduatnef 1926, 34, No. 40, 1017-1018. 

Since in refined and direct consumption products, the content in non-sugar 
substances is very small, it is a difficult, if not impossible, proposition to value them 
on the basis of the usual analytical data, e.g. polarization, ash and reducing sugar 
contents. It would certainly be very useful to have some more definite means 
of judging such sugars, and of thus distinguishing between the various qualities, 
than is afforded by the present methods. Having this object in view, the author 
has made a i^peoial study of new modes of examination, using, for example, ultra- 
violet ligbt> taating their solutions, and examining the colours and fiavours produced 


* Directioai SIS also given for application of the dye test to juices, masseouites, syrups, molasses, etc. 
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on heating.^ He points out preliminarily that the appearance of various grades of 
white sugars in ordinary light does not lead very far. Thus some so-called “ half- 
refined sugar (a German grade) had a greenish tinge and a tolerably pleasant 
taste, yet washed crystals, having much the same appearance, had a very bad taste 
and smell. It was not possible to establish any parallelism between the apprearance 
of sugars in ordinary day-light and their quality in respect of flavour. But it is 
said to be possible to state something definite when the products are viewed by 
ultra-violet light, and to establish in this way a scale of “ whiteness,** giving very 
precise figures. Some results obtained by working in this direction have already 
been published,* and now the importance of operating with crystals that are not 
too snaall, and are mostly about the same size, is emphasized. Coming now to tast- 
ing tests, these are carried out with solutions of about 2 per cent., which are intro- 
duced into the mouth by means of a porcelain spoon (holding about 16 c.c.) and held 
there for some time. Attention is paid especially to after-taste imjiressions, which 
are strongly marked in the case of impure sugars, and further the degree of sweetness 
can be estimated as the average of the opinion of several persons. Next the behav- 
iour of sugars on heating is considered, and this is an important test : Tubes, 
containing 2 grms. of sugar, are placed in holes in a metal block, which is heated in 
such a way that 30 min. elapses between 100 and 170°C., following which the sugar 
is dissolved in 2 c.c. of water, and the intensity of its colour and taste is examined. 
It has been found in such tests that different grades of sugar develop different colours. 
A “ first-class refined,” for example gives a straw-yellow, but washed crystals develop 
a dirty, reddish brown solution, the first containing the shades that go to make up 
caramel colour, but the latter the amethyst shades already referred to by the author 
in other of his papers.* Regarding the flavour of these solutions, that of the car£uiiel 
is fairly tolerable, the taste of the caramel not being impleasant ; but development 
of the amethyst colour m\ist be regarded as a bad sign, as it is always accompanied 
by a very repugnant flavour. It may further be useful to examne the intensity of 
the colour of these solutions by yellow light^ when one will see very little of the 
carcunel, but will acquire a relatively strong impression of the amethyst. Some of 
the results obtained by the author in attempting by the application of these new 
methods to cissess the values of white sugars are here summarized : — 


Glass of Sugar 
Group I : 
First-grade 
Refined 

Ash Content 

. 0-001 

Sweetness 

1 

-Taste — 

After-taste 

. . None 

After heating 
Taste 

Sweet and 
caramel- . . 
like 

to ITO^C. 
Colour 

Straw- 

yellow 

Group II : 
Second-grade . . 
Refined 

. 0-002 to .. 

0-003 

1 to 
0-96 

Hardly 

. . detectable . . 

Sweet and 
caramel- . . 
like but 
more empy- 
reumatic 

Darker 

yellow 

Group III : . 

“ Half-refined ** 

. 0-006 to . . 

0-008 

0-9 to 
0-86 

. . Distinct . . 

Sweet and. . 
salty 

Brown 

Group IV : 
Washed and . 
decolorized 
raw beet sugar 

. 0-02 and . . 
upwards 

0-7 to 
0-66 

. . Repulsive . . 

Hardly 

sweet 

Dark- 

Brown 


This writer’s work has been carried out with Continental grades of refined and direct consumption 
sugars, which represent some qualities that do not occur on oiu* market. Although he has workedl 
with beet sugars, it is possible that certain of his methods may be of some use in Judring cane direct 
consumption sugars more precisely than is done at present, especially in resi>ect of their appearance 
;n ultra-violet Ught, and behaviour on heating. 

^ 1925, 014. • 1927, 225. 

* By holding a Wrattbn photographic yellow light filter No. 15G. before the eyes. 
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DirrBRMiNATioN' or SuoAB IN THIS Bbbt tjsino Alcohol Extbaotion. Alors 
Dolinek. ZeitscK Zudk&rind, Czecho., 1927, 51, No. 42, 499-511. In spite of the 
faot that the alcohol extraction method is regarded as a standard one, it is subject 
in this writer’s view to several sources of error, and cannot give results within 0*2 to 
0*3 per cent, of the truth. This is due mainly to the long continued heating, and to 
the baaic lead acetate, both of which effects cause changes in the rotation of the 
sucrose and also of the optically -active non-sugars. Chemists are advised to leave 
this method alone, the cold aqueous digestion process being far more accurate, 
quicker, and cheaper. — ^Advantages or trsiNa H.I.C. H. A. Macgillavray and J. 
Ddnema. Archief, 1927, 35, II, No. 34, 872-877. Using only bromthymol blue 
indicator in one of the Java factories for controlling juice, and syrup sulphitation, 
«.nH gassing in the first case to about pH 7*1 and pH 6*7 in the latter, a much more 
satisfactory result was obtained than formerly with titration, and it was possible 
moreover to economize in the sulphur consumption. In boiling, the results were 
similarly satisfactory, the colour was better meuntained, the viscosity was diminished, 
the formation of “ glucose decomposition products was avoided, and frothing during 
the boiling of the molasses masseouites entirely disappeared. — Utilization op 
Distillery Sludge fob Making Pen Manube Synthetic. Victor M, Hinchy. 
Tropical AgriGuUure^ 1927, 4, 129. Some preliminary experiments have indicated 
that a material which is regarded as promising as a synthetic pen manure can be 
produced by treating heaps of cane trash or bagasse with distillery sludge, and 
allowing fermentation to take place, the heaps being turned over at intervals. — 
Fabm-made Bone Superphosphate. N. D. Vyas. Agricultural Journal of India^ 
1927, 22, 180-186. Bone-meal (finely -ground), 100; fiowers of sulphui’, 26; and 
and sand, 100, are made into a heap, moistened with 20 to 26 per cent, of water, 
and a little inoculum of sulphur-oxidizing bacteria from a previous operation added 
when after about six or eight months 96 per cent, of the phosphoric acid will have 
been converted into an available form, making a valuable and cheap manure. An 
addition of 6 per cent, (of the weight of the heap) of powdered wood charcoal in- 
creases the rate of ** solubilization ” of phosphoric acid. Fertilizer made in this 
way is stated to have increased the yield of potatoes 42 per cent., whereas the figure 
for superphosphate under the same conditions was 35 per cent, — New Universal 
Indicator. Emil Bogen. Journal of the Franklin Institute ; Chemical Trade 
Journal^ 1927, 81, No, 2106, 314, Phenolphthalein 0*100 grm., methyl red 0*200 
grm., dimethylaminoazo-benzine 0*300 grm., bromthymol blue 0 400 grm., thymol 
blue 0*600 grm., absolute alcohol 600 c.c. These indicators are dissolved in the 
alcohol ; and tenth-normal sodium hydroxide is added to the resulting solution 
until it becomes yellow in colour. In order to determine the hydrogen -ion concen- 
tration of a solution, one drop of the universal indicator is added to one cub. cm. 
of the solution ; a red indicates pH 2*0, orange pH 4*0, yellow pH 6*0, green pH 
8*0, blue pH 10*0. These values are approximate ; more exact values may be 
obtedned by comparison with buffer solutions of known pH to which the universal 
indicator heus been added. Differences as low as 0*2 of a pH unit may be distin- 
giiished. — Surface Determination Apparatus. H. Cassel. Die deutache Zudker- 
Industrie^ 1927, 52, No, 38, 1066-1067. An improved apparatus operating on the 
principle of Eotvos* capillary tube method is now on the market, being so modified 
as to give reiuiily reproducible results. — Judging the Quality of Juices by their 
Electrical Conductivity. P. Honig. Archief, 1927, 35, //, No, 28, 709-722. 
One would not expect there to be strict correlation between the ash as determined 
gravimetrically and electrically, seeing that the composition of the mineral matter 
and of the organic non-sugars vary. Bendement formulae based on ash contents 
will probably have a greater value if the conductivity c^h is used, this enabling one 
better to take accoimt of the properties of the inorganic and organic non-sugars 
than by incineration values. Conductivities of molasses are lowest in the case of 
sulphitation factories, intermediate with defecation, and highest with carbona- 
tion, which order is the same as was found for the non-sugars eliminated per 100 
of juice* J. P. O. 
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Fbobxtotion of Deoolobizing Cabbon. L. Wickenden and S. A W. Okell (assignors 
to the Industrial Chemical Co., of New York). (A) 1,634,477 ; (B) 1,634,478. 
July 6th, 1927. 

(-4) This invention relates particularly to the manufacture of decolorizing 
carbon, and the process may comprise the preliminary calcination of the carbonized 
dissolved vegetable matter or other suitable material and subsequent treatment 
thereof as in a vertical electric furnace, where a mass or column of the material may 
be highly heated and simultaneously treated with steam, carbon dioxide, air or other 
desired treating gases. The feed of the material through the vertical or other 
furnace may be regulated so as to effect its activation to the desired extent, and the 
carbon is then cooled before being exposed to the air or other objectionable oxidizing 
medium. In the apparatus shown in the drawing, the calcining kiln 1 which may 
be of the rotary type may be mounted in any suitable way in connexion with the hood 
2. The carbonized material fed into this kiln is preferably calcined dissolved 
vegetable material,® which is of such porous character as to be desirable because of 
its permeability in different directions. This or other suitable carbonized material 
is preferably repeatedly washed with water and acid, so as to remove mineral matter 
to the desired extent ; then passed through the rotary calcining kiln, where it is ex- 



posed to high temperature of 900 
degrees or so Centigrade, £uid simul- 
taneously acted on by carbon di- 
oxide, air, steam or other gases. 
This calcining kiln may be heated 
in any suitable way as by the burner 
3, through which a jet of oil or pow- 
dered coal fuel may be discharged 
to supply part cr all of the heat of 
this calcining kiln. This treatment 
renders the carbon quite effective 
for some decolorizing purposes when 
it falls from the lower end of the kiln 
preferably into the feed funnel or 
hopper 6 connecting with the feed 
tube 7. The hot carbon descends 
this tube and fills the treating fur- 
nace, which may comprise the sub- 
stantially vertical refractory furnace 
tube 11 of earthenware, fireclay or 
other suitable material, which pre- 
ferably supported within the heat 
insulating packing 13 of asbestos, 
“ Silocel ” or other kieselguhr 


material or the like, and an outer setting 14 of brickwork or other material may enclose 
and support the fiimace and packing as indicated. The lower end of the furnace 
tube may oommimicate with the discharge hopper 16 lectding into the discheurge con- 
veyor 16 of screw or other type, by which the treated material may be removed at 
the desired rate. This controls the movement of the carbon down through the treat- 


ing furnace where it may remain twenty to sixty minutes more or less, depending 
on the treatment desired. It is desirable to heat the carbon in the treating furnace 
and electric heating means may be employed for this purpose such for instance as the 
heating electrode 12 arranged annularly or other wise adjacent the top of the furnace 


^ OoplM of •peoiflcationi of patenU with their drawiugs oaii be ot)tained on application to the 
following — United Kingdom: Patent OfRoe, Bales Branch, 25, Southampton Buildings, Ohancery 
Lane, London, W.0.2 (price Is. each). Abstracts of United Kingdom patents marked in ourHeWew 
with a star (*) are repioduoed from the IlluetraUd Official Journcd (Patents), with the permission of 
the Controller of Q.M. Stationery Office, London. Sometimes only the drawing or drawings are 
so reproduced. United Slates: Oommissioner of Patents, Washinj^n. 0 0. (price 10 cents eaoh). 
Krrmee: L’lmprimerie Natlonale. 87. rue Viellle. du Temple, Paris. Germany : PatenUmt, Berlin, 
Germany. * Suoh as desoribod In the Statbani Patent 1.146. *‘163, of July 13, 1925, 
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and co-operating with another suitable electrode at the bottom, which if desired may 
be the treating and injecting nozzles 10 arranged in spiral or ring form near the bottom 
of the fiimace 2. These nozzles which may have a series of holes or slots for the dis- 
charge of the treating gases, such as steam, carbon dioxide, air, or other gases, or mix- 
tures thereof, may be in the electric heating circuit and be supplied with the treating 
gases in any way as through the injecting pipe 9. This injecting pipe may advan- 
tageously include a preheating coil or portion S arranged adjacent the top of the 
treating furnace within the casing 6 and faced or protected by the fireclay lining 19 
for example, and the treating gases wluch may be supplied in regulated amounts past 
the valve 18, may be highly heated as they flow through this preheating coil by the 
heat of the adjacent carbon and also by the combustion of the carbon monoxide and 
hydrogen issuing at the top of the fumeuse which may be burned in connexion with 
additional supplies of air or gases for combustion from any number of suitable pipes 
such as 17. The upper end of this casing 6 may communicate with the heat flue 4, 
so that these hot gases may be discharged into the calcining kiln to heat the material 
therein, and also act as treating geuses thereon as previously described. Under 
operating conditions the carbon from the calcining kiln may have a decolorizing value 
of about 300 units or so on the standard kerosene red basis ; and this carbon may re- 
main in the vertical treating furnace for about a half hour where the treating gases 
such as stecun, air, carbon dioxide or the like can effectively act on this highly heated 
carbon at temperatures of 900 to 1000“C. or so. In this way the decolorizing value 
of the carbon may be raised to 700 units or more on this kerosene red scale and a 
carbon secured which is much more desirable for sugar clarifying purposes than 
vegetable decolorizing carbons heretofore available. For sugar clarifying or other 
carbons where sulphide or other impurities are undesirable, steam and air may be 
advantageously injected without admixture of combustion gases which usually 
contain sulphides. 

(B) This process may comprise the treatment of calcined or carbonized dissolved 
vegetable material as in a vertical electric furnace where a mass of it may be highly 
heated and simultaneously treated with strong jets or currents of steam, carbon 
dioxide, air or mixtures thereof, or of other desired treating gases. The hot granular 
ceurbonaceous material may thus be activated to a considerable extent and also 
stirred and carried up sufficiently by the treating gases so as to be kept in a state of 
suspension in the furnace and thoroughly agitated. This seems to cause sufficient 
abrasive contact or other action to separate the more friable outer portions of the 
carbon particles which are the most valuable and active decolorizing material, and 
are considerably lighter than the relatively unchanged central portions of the par- 
ticles. These are, carried up more readily by the ascending currents or jets of treating 
gas and may be thereby carried out of the furnace chamber to a suitable centrifugal 
or other separator so tliat the smaller more activated particles of the carboneuieous 
material may thus be continually separated and recovered while fresh imtreated car- 
bon may be fed to the furnace. If desired, however, the granular carbon may be 
heated and agitated in any suitable way, and gaseous currents may be produced by 
any suitable means so as to carry up or separate these finer or lighter activated peur- 
ticles which can be removed from the furnace. Where the lower electrode for heating 
the furnace is formed with the injecting openings or blast nozzles through which the 
treating gases are injected, it is usually desirable to have at least the lower electrode 
move or rotate in the furnace, since in this way the carbonaceous material is more 
imiformly heated and treated, and localized packing of the material correspondingly 
prevented. In the apparatus in the drawing, the electric furnace 1 may be formed of 
brickwork to provide a furnace chamber, preferably substantially vertical and may 
have cm inside dimension or dicuneter of about 20 ft. throughout the lower portion 5 
adjacent the heating electrodes. A tube 4 may be carried through the side of the 
furnace to feed in the carbonaceous material 43 such as uniformly sized, finely granu- 
lar carbon of porous character, formed by calcining at high temperature, preferably 
in the presence of carbon dioxide, the carbonized dissolved vegetable matter contained 
for instance in the water soda liquors formed when paper pulp is made by the caustic 
soda process, or in the waste sulphite Uquors from the sulphite wood pulp process 




Patents. 


may in some cases be used as the source of this granular carbonized material. This 
material may be fed in hot condition by the screw conveyor 3 through the casing 2 
oommunicating with the feed tube so as to be fed into the furnace without substantiid 
or undesirable leakage of air into the same. The upper electrode 11 may comprise a 
series of narrow radially projecting arms so as to give ample contact with the carbon 
and yet not interfere imduly, especially at the outside of the furnace chamber, with 
the upward gcus currents, cmd may be made of relatively infusible resistant metal 
connected by the stem 6 with a removable cover 8, for example, so that the whole may 
be lifted out of the furnace by the ring 0 and attached cable shown, which may be 
connected to a suitable coimterpoise. The collar 49 adjustably secured to the rod 
6 as by set screw 60 makes it possible to adjust the regular working height of this upper 
electrode. The heating current may be supplied to this electrode by the lead 10 for 
example ; and this upper electrode may be insulated from the cover 8 by interposing a 
suitable insulating bushing 48 between the stem 6 and the hub 47 of the cover. The 
co-operating lower electrode may be arranged in any desired way adjacent the lower 
portion of the furnace chamber and may, if desired, be formed with nozzle openings 

so as to inject mto the furnace chamber 
the steeun for other treating or separa- 
I ting gases which may cdso be used to 
activate the highly heated carbon. For 
this purpose the hollow electrode 12 
may be formed with a series of nozzle 
openings 13 in its upper surface or 
portion and may be connected with the 
hollow stem 14 which is advantageous- 
ly rotated so as to rotate this blast 
electrode within the furnace and pro- 
mote the uniform agitation of the 
charge. For this purpose the stem 14 
may be mounted m suitable bearings on 
supports such as 16, for instcmce, in- 
cluding the stuffing box 17, and may 
be rotated by the connected gearmg 16 
at the desired rate of four to ten revo- 
lutions per mmute, more or less. The 
injecting pipe 20 may be connected to 
the stuffing box 17 and the electric 
current may be supplied to this elec- 
trode as through the grounded lead 19 and connected collar 18, The furnace may be 
provided at various points around its lower circumference with suitable clecmout 
openings or doors such as 21 and 23 and the slide 22 and shute 22^ may be 
arranged at each lower opening 21. ' 



Also the furnace may have suitable peep holes through which small amoimts of air 
may sometimes be admitted such as 7 in various parts, particularly in the upper 
part of the furnace adjacent the discharge opening 28 which is preferably on the oppo- 
site side from the feed tube 4 and may commumcate with a depending conduit or 
passage 29 leading into a suitable sepcurator, such as the cyclone or centrfugal separa- 
tor 34. This sepcurator may comprise the central discharge flue 26 tlurough which 
the gases may be discharged or delivered into emy desired apparatus such as a suitable 
compressing or pumping device in some cases so that more or less of these gases may 
be supplied preferably in hot condition to the injecting pipe 20 for use in the furnace, 
if desired. The lower part of the separating chamber may be provided with an cut 
lock discharge device having the alternately opening discharge doors 37, 38 moved 
in opposite direction as by the lever or handle 40 pivoted about the point 39 so as to 
alternately open and shut these doors at the top and bottom of the discharge chamber 
41. It is quite desirable to considerably cool the treated carbon from the furnace and 
for this purpose the passage 29 may in some cases be 6 to 26 ft. in length more or less, 
and provided with cooling mecms such as air currents or the cooling jacket 30 sur- 
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rounding the passage and supplied with cooling air or steam or with cooling liqtiid 
through the inlet pipe 31 having the valve 32 while the somewhat heated water or 
other liquid may be discharged through the pipe 33. In some cases also it is desir- 
able to adjust the height and extent of the effective discharge opening from the 
inner wall of the furnace through which the treated carbon particles pass ; and for 
this purpose a regulating valve or damper 24 may be used sliding in a box compart- 
ment between the furnace cmd discharge passage 29 while a co-operating cut-off 
valve 26 may be secured in position on this regulating valve as by the bolts 26 
arranged in suitable slots in the regulating or cut-off valves. In this way the effec- 
tive discharge opening 27 from the furnace may be adjusted in vertical width and also 
may be differently positioned so that the treated carbon particles may be withdrawn at 
a higher or lower point in the furnace chamber and the proportion and character of 
the discharged particles thereby regulated. Under normal operating conditions the 
top of the furnace charge is preferably maintained a few inches or so above the top 
electrode, by regulation of the feed of carbon to the furnace. The carbon particles 
which are carried or shot up from this agitated mctss are naturally ccuried upward at 
different velocities, the lighter particles moving fastest as they leave the main mass 
and also being more influenced by the rising gas currents in the upper part of the 
furnace. The lighter more activated piurtioles whenever they are shot up from the 
charge reach considerably higher levels in the furnace and ^e vertical adjustment 
of the effective discharge opening can thus make considerable differences in the 
recovered carbon. In starting the furnace the granular carbon may be brought up the 
to the desired high heat by the electric current between electrodes and this prelimin- 
ary heating may be effected, if desired, before treating gases are turned on or fully 
injected into the furnace. Where no gases are used at flrst the c€u*bon pcurticles of 
course are in much closer contact with each other and the heating current imder these 
conditions often becomes three to six times as great as the regular working current 
passing between the electrodes when the steam and other injecting gases are injected 
normally through the rotary hollow blast electrode at pressures of one to four pounds 
per square inch more or less. For this reason it is sometimes desirable to raise the 
upper electrode several inches or more when the carbon is flrst substantially heated ; 
then the electrode can be lowered when the gas injection is gradually started. For a 
two foot dicuneter furnace the regular working current may be 60 to 100 amperes or 
so at about 220 volts, and this electric heating should be sufOcient in connexion with 
the other heat generated to raise the carbon at least in the active zone of the furnace 
to temperatures of 900 to lOOO^C. more or less. In some ceuses steam alone may be 
used as the treating and separating gas and may be injected under sufficient pressure 
to carry up the ccirbon peui/icles in a boiling agitated mass, the lighter particles at 
least being projected considerable above the upper electrode 11 and the steam pres- 
sure causing such violent agitation in the furnace as to separate perhaps in connexion 
with the chemical action taking place in this mass of porous carbon, the outer lighter 
more friable portions of relatively ckctivated carbon which have a higher decolorizing 
value and lighter specific gravity. These smaller and more valuable carbon particles 
are thus so much lighter as to be carried up by the jets or currents of treating gases 
and finall y carried out of the furnace chamber through the discharge opening 27 
so that they pass into the sepcuator after being preliminarily cooled, preferably to 
such a point that undesirable combustion can no longer take place at least when they 
are removed from the separator. Where steam is used in the injected treating gases a 
desirable chemical converting action takes pleuje in the carbon since the hydrochloric 
acid which is usually driven off from the small percentage of chlorides present in the 
acid washed carbon particles 42 in the furnace can usuedly recombine with the small 
proportion of cooled alkaU in the treated carbon 36 in the separator so that the pro- 
portion of free alkali is greatly reduced in the final decolorizing carbon which is of 
considerable importance, especially in the treatment of sugar solutions. This 
automatic gravity or air flotation separation of the carbon by the treating gases 
in the electric furnace is so highly effective because of the decided difference in size of 
the carbon particles caused by this violent agitation and treatment of the carbon. 
This air separated activated decolorizing carbon also has considerably less speoiflo 
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gravity than the carbon feed to the treating furnace, tests showing 1*7 to 1*8 specific 
gravity of the air separated treated carbon as oomx>ared to 2*2 to 2*4 specific gravity 
for the porous calcined dissolved vegetable carbon fed to the furnace. The operation 
of the furnace also seems to effect a separation of the ash constituents of the carbon, 
which, to a very considerable extent fuse together so as to form at the bottom of the 
furnace porous clinker masses which, at the high temperature maintained, pick up 
and incorporate any smaller ash particles which touch them during the agitation 
of the furnace chsirge. This activated carbon has very high decolorizing value 
for sugar and similar material. 

Cabboxatino Appabatus. Herbert N. Kilby, of Cleveland, Ohio, U.S.A. 1,627,439. 

May 3rd, 1927. 

Gas coming from the kilns now used in sugar plants never reaches a purity 
exceeding 40 per cent, of CO 2 , the remainder being waste gcis as it does not combine 
with the limed juices and serves no active part in the carbonating process. An 
object of this invention is to provide an apparatus which is composed of a few parts 
so arranged that the carbonation of sugar juice will be effectively and rapidly per- 
formed. Beferring to the drawings, 1 and 2 designate carbonating vessels supported 
partially above and peutially below the floor 3 by breickets 4. The lower ends of the 
tubes 1 and 2 are tapered and are provided with normally closed outlets 6 through 

which deposits of heavy material 
may be drawn off. Each of the 
tubes is provided with a perfora- 
ted partition plate 6 adjacent 
the bottom thereof, which serves 
to break up the gas and thor- 
oughly co-minglo the gas and 
juice. The juice which is ad- 
mitted below the partition plate 
6 of the tube 1 by means of a 
valve 7 rises to the level of the 
juice outlet port 8 and passes 
down into the lower portion of 
the second tube. From the 
second tube the juice passes 
through the pipe line 9 into the 
bottom of the overflow box 10 
and then to the filter-press pumps 
(not shown). Commercial car- 
bonic acid gas enters through the 
main gas valve 1 1 into a T con- 
nexion 12 and passes from the 
T connexion to the cheunber 13 
of the regulating valve 14, here- 
inafter to be described, emd 
through the valve 16 to the lower 
portion of the first tube 2. Each 
tube is further provided with a 
valve 16 controlling the passage 
of waste gas from the tubes to 
the roof. A pipe line 17 connected 
to the upper portion of the tube 
1 enters the chamber 18 above the diaphragm 19 of the valve 14 to cause the dia- 
phragm to be subjected to the pressure of the waste gas. To the centre of the dia- 
phragm is connected a valve stem 20 which is normally held in its uppermost position 
by the expansion spring 21 having its opposite ends in engagement with the adjus- 
table support 22 and the plate 23 on the lower side of the diaphragm 19. The disc 
24 is mounted on the valve stem 20 just below the chamber 13 and partially closes 
the conical opening 26 in the bottom of said chetmber. The diameter of tlie disc 24 

619 





fi'OTnCBBH] 


the International Sugar Journal. 


tlW7. 


is less than the smallest diameter of the opening 25 in order that the valve 14 may be 
partly open at all times. The lower end of the valve 14 is connected by a pipe line 26 
to the lower portion of the second tube. It is to be noted that extensions 27 are 
provided from all the valves so that they may be conveniently operated from the 
floor 3. The pointer 28 rigidly secured to the valve stem 20 travels over the scale 29 
to indicate the quality of the gas entering the apparatus at all times cmd a small 
faucet 30 is attached to the overflow box so that samples of the juice may be obtained. 
Operation of the apparatus is as follows : The juice is normally kept in large tanks 
(not shown) located at a level above that of the carbonating apparatus and is mixed 
with the proper amoimt of lime before entering the apparatus. On opening the 
valve 7 the limed juice passes into the flrst tube at an approximate pressure of 
to 3} lbs. and the pressure of the gas is at all times maintained constant and equal 
to the juice pressure, both pressures being regulated exteriorly of the apparatus. 
Juice vcJve 7 is first opened about half and the alkalinity is fixed to the desired 
amount, cdter which the main gas valve 11 is opened and the alkalinity regulated by 
the valve 15. This valve 15 is never touched cdter the apparatus is set in operation, 
but the waste gas valve 16 connected with the vessel is now partially closed and a 
pressure created in this vessel, which pressure ckots on the diaphragm 19 to force the 
disc 24 to take the position at the Icuge end of the conical opening 25, when the 
commercial gas employed runs 10 per cent, in carbonic acid content, and into the 
centre of the opening if the gas contcdns 30 per cent, carbonic acid gas. It is obvious 
that the pressure of the waste gas will be greater with the same opening of the valve 16 
as the carbonic acid content of the gas used decreases. Next, to correct the change 
in alkalinity caused by more gas going into the second tube, due to the increase in 
area around the disc 24, the juice valve 7 which was partly open is further opened to 
bring the alkalinity of the juice back to the original state. The valve 15 permits 
the same quantity of gas to enter regardless of the percentage of carbonic acid in 
the gas. As the commercial gas increases in content of carbonic acid the waste 
gas coming from it decreases and hence the volume leaving the waste valve will be 
less, causing the pressure of the waste gas to decrease, thus reducing the pressure 
on the diaphragm 19. Thus disc 24 due to this decrease in pressure rises cutting 
down the amount of gas going into the second tube, and thereby restores the original 
alkalinity. The .valve disc 24 and the opening 25 are designed for gas ranging from 
20 per cent, to 40 per cent, in carbonic acid content which is the usual range of the 
the gas delivered by the kilns now is use. 

PBODUonoN, Affuloation and RsvminoATioN OF Activated (Deoolobizino 
Cabbon. (A) Paul Mahler (assignor to the Darco Sales Corporation). 
1,617,533. February 15th, 1927. (B) Georg Mfiller, of Frankfort-on-the 
Main, Germany. 1,617,960. February 15th, 1927. (O) Charles B. Davis, 
of New York. 1,618,148. February 15th, 1927. (D) Otto Ernst and 
Otto Nicodemus, of Hochst-on-the-Main, Germany (assignors to the I. G« 
Farbenindustrie A.-G., of Frankfort-on-the-Main). 1,621,195. March 15th, 
1927. (E, F) Robert N. Riddle (assignor to tke Riddle Process Co., Inc., 
of New York, U.S.A.). 1,643,031. September 20th, 1927. 

(A) Claim is here made for the process of revivifying cm absorbent which has 
been used on aqueous solutions, which consists in subjecting the same to chlorine 
gas at a temperature below lOO^C. (B) A process of recovering adsorbed material 
from culsorptive material comprises circulating heating gases in a path including a 
SBone of heat transfer relationship with the adsorptive material, introducing fresh 
heating gcuses into the circulating gases at a point in scud path in front of said zone 
cmd withdrawing a portion of said circulating gases from said path at a point behind 
scud zone. (O) A step in the process of producing cm absorbent decolorizing medium 
consists in ** cracking a heavy distillate to attcun a gas of lighter density, mixing 
the scune with a limited cunount of air, and absorbing the mixture in a porous carbon 
base. (D) In processes for the production of highly active chcurcoctl involving the 
carbonizatian of carbonaceous material in the presence of an acid of phosphorus 
dalm is m ad e for the step which consists in carbonizing the impregnated oarbcnuu>eous 
material in the presence of a gas containing free oxygen in quantity sufficient to 
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substantially prevent reduction of the acid of phosphorus. {E) Claim is made for 
the process of forming a filtering body which comprises the following st^ : First 
saturating a mass of finely divided soft coal with a solution of an alkali-metal car- 
bonate and allowing the said solution to crystallize ; second, air drying said mass at 
a temperature below the point of fusion of said carbo^te ; third, heating the dried 
mass in a reducing atmosphere at and below the temperature of red heat ; fourth* 
further heating the mass to a cooling temperature in the presence of a material which 
will combine with the volatile constituents of the coal ; fifth, treating the mass so 
produced with a material which will remove the compounds formed in the coking 
steps, leaving as a residue a mixture of pure carbon with the alkali-metal carbonate, 
and sixth, separating out the carbonate, leaving the body of finely divided, pc^ous 
carbon. (F) Further for the process of forming a filtering body which comprises 
the following steps : forming a dry crystcdline mass of an alkali-metal carbonate 
combined with a uniformly disseminated finely divided body of soft coal, subjecting 
said mass to the action of a reducing gas at temperatures below 290^C. imtil the gases 
evolved bum with a blue flame, and then subjecting the residue to temperature pro- 
gressively increasing from 650 to 1050°C. in presence of nitrogen gas, and passing 
dry steam over the coked mass, and washing the said residue subsequently remcuning 
to remove the alkalis therefrom. 

Best Tofpino Machine. Gensuke Isago, of Ely, Nev., U.S.A. 1,637,644. August 
2nd, 1927. A machine of the class described comprising a vehicle, a pivoted hanger 
supported by said vehicle, knife mecms mounted upon said hanger, and meems for 
counter-balancing said hanger comprising a weight having its effective leverage 
normally fixed, and another weight having its effective leverage automatically varied 
in accordance with the height of vegetation being cut by the machine.-^UGAB 
Beet Seed Dboppeb. Andrew A. Matheson, of Denver, Colo., U.S.A. 1,638,048. 
August 9th, 1927. A beet seed dropping device comprising, in combination, a hopper 
provided with an inclined bottom and a vertical wall extending upwardly from the 
lowest part of the hopper, a shaft mounted for rotation in the hopper, a perforated 
disc secured to the shaft so €» to have one side in contCKst with one surface of said 
vertical end wall, a plate secured to the end wall and lying against the other side of 
the disc, said disc being in communication with the interior of said hopper through 
an opening which is intersected by the locus of travel of the perforation in scud disc, 
the wall that separates the disc from the interior of the hopper having also a smcdl 
opening which is intersected by the locus of travel of the perforations in the disc, a 
source of compressed air connected with said last ncuned opening, a valve mechanism 
in said air connexion, means for rotating the disc and means for opening the valve 
and permitting a flow of air whenever an opening in the disc comes into alignment 
with the opening in the wall whereby a blast of air will pass through the perforation 
and tend to clear the same. — Febbcentation of Cedludose. Herbert Langwell, of 
Epsom, England. 1,639,571. August 26th, 1927. A process of obtcuning alcohol 
comprises preparing a mash of cellulose-containing material, inoculating said mash 
with an organism which is adapted to attckck cellulose and thereby to produce 
ethyl alcohol and aliphatic acids, allowing said mash to ferment with aeration and 
increeusing the degree of aeration above that at which mainly aliphatic acids are 
formed, until mainly ethyl alcohol is produced. — Beotifyino Columns. James P. 
Cyphers, of Baltimore, Md., U.S.A. (A) 1,640,068. August 23rd, 1927. (B) 
1,640,069. August 23rd, 1927. (A) In a rectifying column, having a substantially 

horizont€tl and unobstructed rectifying plate, means are provided to cause 
liquid to be rectified to flow in one direction over said plate, said plate having therein 
spaced rows of spaced vapour nozzles, the upper portions of said vapour nozzles 
having one dimension greater than the other, the greater of said dimensions extending 
transverse to the direction of liquid flow. (B) In self-deeming beer-plates adapted to 
hold material to be rectified, projecting covered members in said plate having two 
vapour outlet orifices between and adjoining said plate and the walls and tops of 
each of said members, said projecting members being adapted to cause the vapours 
coming through said orifices to agitate the material on said plate. 
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Sugar Crops of tke World. 

(WilUtt # 0ray’* Sttimatu U (MiA*r tOth, aVJ.) 


United States -^Louisiana 

HarTOBting 

Period. 

. .. Oct.-Jan. .. 

1926-97. 

Tons. 

4i,L12 

1995-86. 

Tons. 

124,447 

1994-95. 

Tons. 

79,002 

Texas 


— 

— 

— 

Porto Bioo 

• . . Jan.-June . • 

668,800 

541,486 

686,760 

Hawaiian Islands 

... Nov.-June.. 

714,286 

706,350 

692,804 

West Indies — Virgin Islands . . . 

. . . Jan.-June .. 

7,077 

6,664 

7,200 

Cuba 

. .. Deo.-June .. 

4,608,621 

4,884,658 

5,125,970 

British West Indies — Trinidad 

. .. Jan.-June .. 

62,204 

73,661 

69,628 

Barbados 


56,188 

47,536 

49,315 

Jamaica 


65,280 

67,676 

42,843 

Antigua 

St. Kitts 

. .. Feb.- July .. 

23,601 

12,800 

17,300 

... Feb.-Aug... 

14,108 

16,380 

16,668 

Other British West Indies 

. .. Jan.-June .. 

4,969 

7,660 

6,253 

French West Indies-- Martinique . . . 

, Jan.-July .. 

45,039 

48,121 

47,995 

Guadeloupe (1927-28 31,000) ... 

. . • ,, ,, • • 

35,673 

32,998 

39,990 

San Domingo 

. .. Jan.-June .. 

303,624 

364,720 

311,270 

Haiti 

. . . Dec. -June .. 

12,563 

10,044 

8,280 

Mexico 


181,858 

190,282 

165,223 

Central America — Guatemala 

. .. Jan.-June .. 

33,000 

26,161 

26,662 

Other Central America 

» • • 9* ,9 • • 

70,000 

62,500 

73,240 

South America — 

Demerara Oct. -Dec. and May- June .. 

95,000 

107,680 

90,874 

Surinam 

. . . Oct. Jan. . . 

13,000 

10,000 

10,200 

Venezuela 

. . • Oct. -June • . 

19,000 

21,321 

16,976 

20,625 

Ecuador (1927-28 16,000) 

. . Oot.-Feb. . . 

18,000 

276,000 

18,700 

Peru 

. .. Jan. -Dec. ,. 

265, UOO 

310,622 

Argentina (1927-28 360,000) .... 

. .. May-Nov. .. 

476,696 

396,733 

246,717 

Brasil (1927-28 650,000) 

. . . Oct.-Feb. . . 

860,665 

676,624 

812,493 

Total in America 


8,474,967 

8,694,056 

8,877,329 

Asia— British India 

. Dec.-May .. 

3,208,000 

2,977,000 

2,548,000 

Java (1927-28 2,350,000) 

.. May-Nov. .. 

1,959,948 

2,278,900 

1,977,490 

Formosa and Japan 

, . . Nov. -June . . 

499,425 

616,684 

436,706 

664,473 

Philippine Islands 

... ,, ,, •• 

584,238 

681,064 

Total in Asia 



6,261,611 

6,309,189 

5,661,027 

Australia (1927-28 467,000) 

. . . June-Nov. . . 

416,611 

522,344 

435,680 

Fiji Islands 

. . . ,, ,, • • 

86,000 

70,667 

100,810 

Total in Australia and Polynesia . 


600,611 

592,911 

636,490 

Africa — ^Egypt 

.. Jan.-June .. 

90,000 

94,286 

79,918 

Mauritius (1927-28 215,000) 

. .. Aug -Jan. .. 

192,690 

241,220 

224,710 

iUunion 

> . • *, >, • • 

56,679 

69,015 

52,380 

Natal (1927-28 246,000) 

. . May -Oct. . . 

“216,806 

214,162 

143,974 

Mozambique 

» • « ,, ^ . 

80,000 

59,841 

44,278 

Total in Africa 


635,474 

668,614 

645,260 

Europe— Spain 

... Deo.-June .. 

7,500 

8,704 

7,661 

Total oane sugar crops '. 


Europe — Beet stmr crops • 

United States — Beet sugar crop 


6,839,594 

7,441,320 

7,083,068 

, ,, July-Jan. 

801,246 

804,489 

974,186 

Canada — Beet sugar crop 

.. Oct.-Deo. •• 

28,250 

32,475 

36,200 


Total beet fugar oropg 7,669,090 8,278,984 8,093,468 


anwd total Oane and Beet Sugar Tone . 98,869,948 94,661,607 98,791,990 

Vatimated decrease in the world’a production . . „ .. 1,012,864 *880,887 *3,606,111 


^ Increase. 
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United States. 


(WiUett db Oray,) 

(Tods of *i.y40lb».) 

Total Reoeipt 0 » January 1st to Oot. 26th . . . 

Deliveries „ >• • • . 

Melting by Refiners „ 

Exports of Refined „ „ . 

Importers’ Stooks, October 26th 

Total Stocks* October 26th 


Total Ckmsumption for twelve months 


1»27 

Tons. 

2,635*690 

2.617,144 

2,686,598 

100,000 

183.309 

202,671 

1926. 

6,671,336 


1986 

Tons. 

2,912,429 

2,769,700 

2,766,000 

76,500 

161,886 

210,363 

1935. 

5,610,060 


Cuba. 


Statement of Expobts and Stooxb of Suoab, 
1926, 1926, and 1927. 


f'lon^ of a.24ii Him ) 

1225 

Tod a 

1D26 

Todb 

1V27 

Tons 

Exports 

4,082,059 . 

. 3,716,726 

. . 3,299,983 

Stocks 

639,439 . 

603,469 

671,963 


4,721.498 . 

. 4,319,194 

. . 3,971,936 

Local Consumption 

107,000 . 

110,000 

111,000 

Receipts at Ports to September 30th. . 

4,828.498 . 

. 4,429,194 

. . 4,082,936 

Havana, September 30<A, 1927. 


J. Gijma.— 

-L. Mejeb 


Beet Crops of Europe. 

(Wxllett ^ Gray'* EttimtUn at Oetobert7th, 1917.) 


Harvesting \ VM - Vt . ]»%-»). IMS-U. 

Period Tons. Tons. Tons. 

Germany Sept.-Jan. 1,667,088 1,596,846 1,676,684 

Ozeoho-SIovakia Sept.-Jan. 1,032,264 1,485,031 1,411,101 

Austria Sept.-Jan. 79,498 78,146 76,443 

Hungary Sept.-Jan. 173,470 172,660 202,364 

France Sept.-Jan. 720,883 767,987 834,138 

Belgium Sept -Jan. 233,421 332,170 400,106 

Holland Sept.-Jan. 287,427 806,083 332,728 

Russia (Ukraine, etc.) Sept.-Jan. 869,380 1,041,903 468,376 

Poland Sept.-Jan. 662,563 676,673 494,864 

Sweden Sept.-Dec. 20,871 204,600 136,270 

Denmark H^.-Jan. 161,119 179,998 140,996 

Italy ^.-Oct 313,738 160,926 422,429 

Spain ^t.-Jan. 290,000 ‘ 243,989 262,040 

Switzerland Hpt.-Jaa. 7,950 6,396 6,906 

Bulgaria ^pt.-Jan. 31,486 38,309 39,768 

Roumania 'Sept.-Jan. 162,821 116,907 86,266 

Gt. Britain and Ireland j Sept.-Jan. 166,466 61,784 23,730 

Other Countries $ Sept.-Jan. 104,000 94,466 191,907 


^Potal m Surope, .. .. 6,848,433 7(641,320 7,083,068 


«2S 



United Kingdom Monthly Sugar Report, 


Our last report was dated 10th October, 1027. 

Business on the London Market has been slow during the period under review, 
and prices have been on the easy side, until the last few days, when firmer markets 
have prevailed. 

The Terminal Market has been ohiefiy concerned with the liquidation of accounts 
and large quantities of December have been trcmsferred to March, May and August. 
No fresh speculative movement has been started owing to the pessimistic views 
held by the majority of operators. October at the end of the month was sold at 
2d. premium over November, as a few “ bears ” had left it rather late to cover. 
About 10,000 tons of sugar were tendered at the end of October and this month 
finally finished at 14s. IJd. 

November sold from 148. to 13 b. 9d., December from 148. to 13s. 8^., March 
from Ids. to 15s. 8j^., May from lOs. 3d. to 15 b. ll^d., and August from lOs. 6d. to 
168. 3d. From the lowest point there has been a recovery during the last few days, 
and December sold up to 14s. 4^., March to 16s. 3d., May 16s. 6}d to 16s. 6d. and 
August to 168. 9d. There was a poor demand for actual sugar, until recently when 
the trade, who owing to their hand-to-mouth policy were very short of stock, came 
in and bought considerable quantities. So far there has been no real pressure of 
€!ontinental Sugars, but ready granulated has been sold down to 14s. T^d. The 
latest price, however, is 158. November/December sold 14 b. 6d., January/March 
14 b. 9d., wl^st Apiil/June sold 158., and March/August 158. 1^. Spot Sugar also 
suffered in the general depression and fell from 28s. to 27s. 3d., but is held to-day 
for 278. 10^., whilst old landed can be bought at 27s. 6d. German Granulated is 
offering on the spot, but is not selling very readily. White Javas were sold 148. 9d. 
o.i.f. for May /June shipment, but not much business is passing. 

Home Grown Factories have continued to press their sugars, and the price 
declined from 208. to 27s. 7^., but during the last few days it is estimated that at 
least 20,000 tons have been taken by the trade, and the price is now up again to 
288. 3d. 

Refiners have not received a large share of the business, and on October 17th, 
they reduced their price by 6d. per owt., again on November 1st, they were reduced 
a further 3d. per cwt., but on November 9th, they were raised by 3d. per cwt., 
the latest price being No. 1 Cubes 328., London Granulated 298. IJd. 

Raws have been quiet and very little business passing. Small quantities of 
Brazils, Perus and Argentines have been sold from lls. 10^. to 12s. c.i.f. A feature 
during the month has been the sale of 150,000 tons of Cubctn 96 per cent, to the 
British Refiners at 1 Is. 7^. o.i.f. This sugar was sold by the newly formed Sugar 
Export Commission, operating in Havcma, under the Tarafa Bill. This is the 
first evidence of the Cuban policy of exporting a definite surplus to countries other 
than America at the world’s parity, and keeping the {moe high in the United States. 
Whether such a state of affairs can exist for ^ long time is problematical. 

In America conditions have been very quiet, and the excitement caused by the 
Tarafa Bill appears to have died down. No announcement has yet been made as to 
the size of the next Cuban crop, but Colonel Tarajfa is now on a visit to Europe and 
on November lIMli he will meet in Paris r^resentatives from most of the producing 
countries in Euxope, to ascertain if some plan can be formed to link up Europe and 
Java with Cuba & one general restrioti<m scheme. So far the prospects look any- 
thing but favourable for such a scheme to succeed. Raws in America sold down to 
2f^ and a fair business was done at this price. The Future’s Market has remained 
practically level the whole time. 

With regard to Europe, F.O. Light made slight alterations in his second estimate 
d the crop, but finally increased the total from 8,101,000 to 8,206,000 tons. 

21» Mincing Lene, Abthub B. Hodob, 

iKHidoUf E.C.3. Sugar Merchants and Brokers. 

lOtb November, 1927. « « 
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Notes and Comments. 

The Cuban Surer Mission to Europe. 

The centre of interest in world sugar circles during the past month heus 
of course been the mission of Colonel Tabapa, the delegate of the Cuban 
President, to Eimipe in the hope of obtaining some agreement with European 
and Javan sugar producers to regulate production of sugar, so as to bring it 
into more economic relation with world consumption. 

Colonel Tabafa first went to Paris where he met in conference represen- 
tatives of the sugar-exporting countries of Germany, Czecho-Slovakia and 
Poland. An agreement was afterwards stated to have been come to, but as 
it could at that stage only be a preliminary one, the delegates were reticent 
as to the precise details. An official communique was issued which stated 
that the parties in question has agreed to normalize and stabihze relations 
between production and consumption of sugar throughout the world. Fun- 
damental arrangements have already been mcule as regards the 1927-28 
season and preparation for the 1928-29 season, by common accord of all 

the delegates. An International sugar committee will be formed 

whose principal function will be the regulation of the production €wid con- 
sumption of sugcu' throughout the world.” 

The Cuban representative then went on to Amsterdam to confer with the 
Dutch -Java interests in the hope of getting like agreement. In the end he 
is stated to have got further towards reaching an understanding than at 
first seemed likely ; but after what €u:e officially described as “ four friendly 
conferences ” the only conclusion arrived at was seemingly that the two 
parties will ” maintain contact with each other €uid will continue their 
-co-operation so far as this will be to their mutual interest.” 

The Pros and Cons of Agreement. 

Both at Paris and at Amsterdam the official reports of the conferences 
have been vaguely worded, and speculation is rife and somewhat sceptioal 
as to the actual achievement. It is variously asserted that the European 
representatives are not really willing to reduce production but at most have 
agreed merely not to increase production further ; that they haveonly agreed 
to effect some limitation of exports and devise better means of suarketing 
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the sugar ; that all they can consent to do is to take concerted steps to in- 
crease the consmnption of sugar. In the md we may hear before long pre- 
cisely what the outcome of their negotiations amoimts to ; but it is obvious 
that while all parties to the discussions would welcome any steps that would 
tend to raise sugar prices to a more economic level and then stabilize them» 
individual parties are not prepared hastily to abandon the advantages 
their country is thought to have gained as an exporting unit in the world 
sugar market. Cuba xmdoubtedly views with appr^ension the extent to 
which European beet is gradually attaining once more its pre-war percentage 
of the world's sugar supply ; Europe takes the view that Cuba having doubled 
her pre-war supply of sugar is the main cause of over-production, but she 
cannot altogether overlook the fact that during the war Cuba was certainly 
encouraged to increase her supply and provide the then deficiency in world 
sugar. European producers are doubtless aware too that if the rejection of 
Cuba’s overtures resulted in the latter abandoning all attempts at restriction 
her potential output of six million tons or more of sugar per annum would 
tend to glut the world’s markets and reduce sugar again to entirely unecon- 
omic prices. But Cuba obviously desires to avoid any such desperate ex- 
pedient, which would probably result in throwing her back under the 
domination of the American sugar market — ^a domination in the past that 
has probably had a good deal to do with her present attempt to come to 
terms with other world producers. So the parties to the negotiations in 
Paris have undoubtedly each some cause to try and come to an agreement 
if it can be drawn up on a basis that will penalize nobody unduly. 

As regards the attempt of Colonel Tabafa to draw into the agreement 
the Java sugar producers, it may be assumed that the latter will be willing 
to co-operate if they can see anything to their ultimate advantage ; but 
they are chaiy of compromising their present strong position as cheap pro- 
ducers. Although factors are not quite so favourable for Java as they used 
to be, she still leads in the matter of cheapness of sugar production and can 
easily beat Cuba at that game ; her latest asset, on which a good deal of 
faith is being pinned, is her new PO J 2878 ccuie variety which is being planted 
this year for the first time on a large scale, and since Java has under her 
land laws about recu^hed the limits of acreage she can put under cane, it 
follows that an era heralding a cane that promises to give much larger yields 
per area planted is not one for any hasty consent to restrict production. 
So it seems unlikely that Java’s co-operation with Cuba will be of more 
tangible a nature than was her attitude, in the matter of rubber production, 
to the British proposals imder the Stevenson seheme of restricting output. 
But even Java will lose nothing by helping to stabilize prices at a somewhat 
higher level, so it is just possible that the Amsterdam negotiations will not 
be altogether fruitless. 

Production during 1927-38. 

At this stage one naturally turns to the forecasts of the sugar statistical 
experts in respect to the sugar season just begun. Willbtt A Gbay have 
just published their rough estimate of the world crops for 1927-28, and 
its contrast with 1926-27 is rather striking, for whereas the latter year showed 
a decrease over 1926-26 of nearly a million tons, the coming season promises 
to more than wipe this out, the estimated increase over 1926-27 being 
put at 1,245,188 tons. This is a quarter of a million tons more than in 
1925-26, in spite of Cuba’s share being less by 884,658 tons than it was two 
years ago. The world totals are : 1925-26, 24,588,909 tons ; 1926-27^ 
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23>590,867 tons ; 1927-28 (estimated), 24,836,000 tons. But wlien we 
analyse the figures (which will be found on page 678) we find that the in- 
crease is entirely due to the expansion of beet sugar in Europe (and to a 
slight extent also in America) ; cane sugar in America, thanks mainly to 
Cuba, is down (as compared with last year) by some 800,000 tons, and the 
total cane sugar crops of the world promise 200,000 tons less than last season. 
But European beet reveals an estimated expansion over 1926-27 of no less 
than 1,346,000 tons, and the total world’s beet crop is put at a possible 
9,135,000 tons, as compared with 7,689,748 tons. It should be observed, 
however, that since these estimates were published by the New York hotise. 
Light has reduced his European estimate by 112,000 tons. Still the net 
expansion remains very considerable, and may well give the Cuban producers 
cause for uneasiness. 

While the present estimated figure of 24,836,000 tons is a new record 
in production, the position of consumption is rather more problematical. 
But Mr. OoiiODETZ, of London, points out in a recent circular that visible 
consumption in the principal countries of Europe and America during 1926-27 
proved deficient as compared with the previous year by about 7 per cent. 
Hence if the forthcoming consumption data during the current season show 
on the average an excess on the figures of a year previously of 7 per cent., 
such a result would merely signify a return of the pace of consumption to 
the state of 1925-26. There would be nothing surprising if the jump amoun- 
ted .to 10 per cent. ; but if it amoimts to no more than 7 per cent., it would 
show a total of increased needs of the world of If million tons, which is 
more than the increase shown for the world crops in the preliminary estimates. 
So there is fair groiuid for assuming that consumption will not lag behind 
production during 1927-28. 

Beet Sugar Experiments in Louisiana. 

It has been reported lately that proposals were on foot to produce 
beet as well as cane sugar in Louisiana factories, and so utilize the factories 
over a longer period of the year. But the opinion of those who are 
best fitted to judge of the practicability of the proposal does not appear 
to be favourable to the experiment. Doubtless the latter had its genesis 
in the desperate condition to which the Louisiana cane sugar industry was 
brought a short while ago ; but the more or less complete replacement of 
the existing degenerate cane varieties in that State by well known and proved 
Java POJ canes has altered the situation. 

Even were the results from beet sugar experiments, so fen: carried out, 
an unmitigated success, it is doubtful whether the necessary capital would 
be forthcoming to equip the factories with the requisite diffusion plant. 
As an article on another page from the pen of Mr. A. H. Rosenfeld points 
out, the Louisiana planters will have difficulty enough to fiind the capital 
to tide them over the effects of the recent flood emd the tremsit period of 
changing cane varieties ; to find also capital for establishing a new and 
untried addition to their factory routine would hence ‘probably prove an 
impossibility. But the sugar beet results seem to us to have been any- 
thing but encouraging, the field yields having been in most cases disastrously 
low, and even in a favourable season have not averaged over 9 tons per acre. 
In fact, the Louisiana Experiment Station has been decidedly quiet regarding 
the results. It has found that unless the beets are sown in the fall or winter 
and harvested in the warm weather, say from April to June, there is a strong 
tendency for the roots to rot. But harvesting at such a time means in- 
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creaaed danger of rotting the roots are in transit, while it is obviom 
that the roots cannot store up the sugar during the warm weather to the degree 
they do eveiywhere dse where they are harvested in the autumn or is inter. 

But if the new Java canes fulfil their earlier promises, as seems now 
very probable, they will go a long way towards rehabilitating the Louisiana 
cane sugar indust^, and there will then be no particular inducement to 
experiment in a dual production of dubious promise. Attention will more 
properly be concentrated on making the most of the new field achievements 
in respect to sugar cane. 

Argentina producing to Excess. 

On another page we give a long paper from the pen of Mr. Abthxtb H. 
Bosxnxbld, detailing the advantages expected for Louisiana from the 
introduction of Java canes and drawing a lengthy parallel between this and 
some v^ similar history is respect to Argentine canes. The story of the 
latter is well known by now, and it is to be hoped in the interests of Louisiana 
that a like measure of success will accrue to her own attempt to substitute 
more virile cane varieties for the degenerated types that have so long done 
duty in America’s mainland cane sugar tract. 

But there appears to be, if we do not misread the facts, an aftermath to 
the Argentine success which will not be altogether agreeable to the cane 
planters there. The Department of Overseas Trade learns from Buenos 
AyreB that Argentina will, with this season’s output and including the already 
existing surplus stocks, have available some 650,000 tons of sugar to supply a 
domestic consumption demand until next season of some 330,000 tons. It 
will be necessary therefore to export about 320,000 tons, of which, so far, 
only 50,000 have been shipped. Argentina has never loomed large as an 
exporter of sugar and can only dispose of this surplus, if at all, by dumping it 
at an uneconomic price which means in practice that the loss occasioned by 
the exportation is borne by the planters pro rata to their ou.;put. Retrench- 
ment in the acreage planted with cane seems then the most natural sequel 
since there can be no real incentive to continue producing more sugar than 
can be profitably disposed of, and it is not surprising to learn that the 1927-28 
crop is forecast^ as some 135,000 tons less. 

The Italian Beet Sugar Campaign. 

According to a report received from a correspondent in Italy, the beet 
sugar industry in that country W8U9 not able to work this caunpaign at full 
capacity, owing to an irregular supply and scarcity of the roots, occasioned 
chiefly by an abnormal dryness in the weather Vhich impeded the normal 
development of the beets. But the sugar pontent is stated never to have 
been so high as this season, and this had alleviated the situation, if not 
wholly compensating for the damage caused by the dry weather. The pro- 
duction of sugar has attained to about 260,000 tons, or some 24,000 tons 
less than last year. The price of sugar has been reduced to 220-225 lire per 
100 kilos for refibaed, which, together with the 400 lire of manufacturing tw, 
makes the wholesale price 620-625 lire. This price has to compete with 
foreign quotations in spite of 85 lire per 100 kilos Customs duty. The lower 
earnings made under the new beet contracts are equally distributed between 
the factories and the growers. These latter will receive 14 lire per 100 
kdloe of roots as compared with 16 lire last year (about 33s. per ton at present 
rates of exchange). Next campaign the number of hectares sown is expected 
to be larger, argi it is hoped to bring the*ltalian sugar production up to a 
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level that will cover the entire internal consumption. Although the 
on imported second-class sugar has been reduced, the Customs have found 
some compensation in the laiger quantities that have entered. The con* 
sumption itself has shown no reduction, and during the summer imports 
had to be increased to make up for the insufficient stocks of the home grown 
sugar available for the consumer. 

Company Results in India. 

Three of the sugar concerns managed by Messrs. Begg Sutherland 
& Co., of Cawnpore, India, have recently issued their accoimts for the year 
ended last June and all three show profits, as compared with debit balances 
last year. The Champaba Sugar Company’s profits amount to just over 
three lakhs of rupees (say £20,000) on an ordinary share capital of £80,000, 
after paying interest on £40,000 worth of debentures, commissions, bonus 
to cane growers, and taxes. After applying large sums to various reserves, 
a dividend of 8 annas per R.IO share has been paid, absorbing 60,000 rupees 
(£4000) and 17,225 rupees are carried forward. Since, last year, there was 
a deficit of over £4500, the latest results may be consider^ satisfactory. 
Of the sums placed to reserve, the largest — £12,000 — ^is demoted to the deben- 
ture sinking fund. The Ryam Sugar Company made a profit alter the same 
allowances of 150,891 rupees (say £10,059) but as there was a debit at profit 
and loss from the previous year of almost £5900, it has been necessary to 
transfer £3425 from the general reserve in order to make up the necessary 
depreciation account, and about £1500 has been carried forward, no dividend 
being possible. Finally, the Samastipur Central Sugar Company shows 
a net profit of 300,592 rupees (say £20,040) ; but as there was the previous 
year a deficit of £5045, and £8000 is now placed to the debenture sinking fund 
and £5000 to depreciation reserve, there remains only the sum of £1993, 
which is carried forward, no dividend being paid. 

These improved results, which it is to be hoped will be maintained if 
not enhanced in succeeding years, undoubtedly reflect the better technical 
control at these factories as well as the higher returns from the Coimbatore 
canes which have been introduced of late years. Meantime the financial 
position of the factories is strong, as the conservative policy of the directors 
has been to build up good reserves. It may be noted that in future the 
financial year is to run from November 1st to October 3l8t, thereby more 
nearly coinciding with the cane manufacturing season ; so the current year 
will have a term of 16 months. 

India’s Sugar Imports. 

But in spite of the improvements in existing factories India seems little 
nearer the day when she can dispense with imports of sugar. According to 
the Calcutta paper. Commerce, during the 12 months ended March last, 
imports expanded by 120,000 tons, no doubt owing to larger arrivals of beet 
sugar, of which some 87,000 tons reached Bombay, mainly from Germany, 
Austria, Poland, Czecho-Slovakia and Belgium. In addition to those coun- 
tries, Rtissia entered the Bombay meurket — ^with a shipment of over 13,000 
tons. On the other hand, the preferential treatment accorded to Empire 
sugar in the United Kingdom has led to the virtual disappearance of Mauritius 
sugar from the Bombay trade returns. But most of the Indian imported 
sugar comes from Java ; and during the year under review this latter country 
sent to India as much as 807,674 tons, compared with 771,029 tons in 1925-26, 
and 563,053 tons in 1924-25. 
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Pulton Iron Works Company. 

The Fulton Iron Works Company has taken an important step in securing 
aa the Manager of its Sugar Factory Division Mr. E. W. Kofkb, the well- 
known sugar technologist and engineer, who has for many years past been 
associated with numerous improvements in the design and arrangement 
of sugar factories in the Philippines, cuming at lower production costs and 
higher recoveries. His association now with the Fulton Iron Works Company 
will doubtless consolidate that firm in its position as one of the biggest pro- 
ducers of sugar machinery in the United States. 

Mr. Kofke has had a long career in the cane sugar industry. He was 
bom in Hawaii, where his father was a pioneer in the cane sugar world 
there. His education included a post graduate cotirse at Audubon Sugar 
School, Louisiana, and his first sugar engineering post was at a factory in that 
State. From 1912 to 1918 he was factory Superintendent for the Makee Sugar 
Co. in Hawaii, thereafter going to the Philippines where in 1920 he assumed 
operative control of all the Government centrals and has since been associated 
with these centrals in one capacity or another. Under his skilled supervision 
their output has considerably increased and the cost of production been 
reduced. • 


Home Beet Sugar Notes. 


The present home beet crop, in spite of the weather, is reported to 
be a fair average one. The earlier consignments were somewhat deficient 
in sugar but improvement has been shown in subsequent lots ; the roots 
generally are healthy though rather small. The Ministry of Agriculture 
is well satisfied with the reports reaching it regarding tlie quality of the 
harvest. Unfortunately the weather of November has made the lifting of 
the roots rather difficult, and the tare for dirt registered by the factories has 
risen appreciably for the time being. 

Widespread interest is being shown in mechanical means of harvesting. 
Beet lifting demonstrations are being given all over the country and some 
very good lifting ploughs are already on the market. There is also a dual 
machine, recently imported from Belgium, which tops and lifts the beets in 
two operations. It is realized that if the cost of harvesting is to be reduced, 
mechanical aids will have to be adopted as, with a sodden soil, the pace of 
lifting by hand slackens and the cost goes up. Close attention is therefore 
being given to any promising contrivance pul on trial by the implement 
makers. 

Progress is being made with the project to erect a beet factory at Brigg, 
Lincolnshire, and providing the necessary number of contracts with farmers 
can be secured, Sugar Industries Auxiliaries Ltd. of London propose to erect 
a fsMStory on a site already purchased. The same promoters are planning a 
factory in the Staffordshire area (between Lichfield and Tamworth) in a rich 
agricultural district, where it will serve a radius including Derbyshire, War- 
wickshire and Leicestershire, 

Berkshire may also have a factory before long, as another promoting 
company. The Sugar Beet Products Ltd., of London, are prepared to erect 
one near Radley if sufficient promises of beet are obtainable from the farmers 
of the district. In this case it is intended to have the factory constructed 
to the designs of the Dyer Co., and Sir Robert McAlpine Co. are to be the 
constructors. « « 
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The Ministiy of Agriculture has recently issued under the provisions of 
the ** British Sugar (Subsidy) Act, 1925,” an annuid statement in the form 
of balance sheets, showing the financial results of all the beet sugar factories 
in this country for the last season. All but two showed more or less large 
profits. 

The profit balances shown for the several concerns were as follows : — 


£ s. d. 

English Beet Sugar Corporation Ltd. (Cantley) . . 90,101 8 0 

Home Grown Sugar Ltd. (Kelham) 3,125 0 0 

Ely Beet Sugar Factory Ltd 56,250 0 0 

Ipswich Beet Sugar Factory Ltd. 50,000 0 0 

AnglO'Scottish Beet Sugar Corporation Ltd. 

(Colwick and Spalding) 63,119 8 1 

West Midland Sugar Company Ltd. (Kidderminster) 46,358 14 9 
Second Anglo-Scottish (Poppleton, Felsteeui and 

Cupar) 17,524 5 11 

United Sugar Company Ltd. (Bury St. Edmunds) 45,197 18 10 
Central Sugar Company Ltd. (Peterborough) . . 45,419 9 6 


The two concerns that showed continued losses were the Wissington 
factory of British Sugar Manufacturers Ltd. whose adverse balance was 
increased from £39,040, as shown in the previous balance sheet, to £83,871 
17s. 8d. ; and the Greenock sugar factory of the Orchard Sugar Co. Ltd., 
whose debit balance of £42,214 from last year has been increased by £46,932, 
and now stands at £89,960 14s. 4d. Of the successful factories the 
most prominent case is perhaps that of Bury St. Edmunds, which made 
a gross profit of £198,980 and out of this hajs written off the preliminary 
expenses and wiped out a debit balance of the previous year amounting to 
£63,246, besides putting £44,300 to depreciation and £20,000 to income tax 
reserve. 

Full particulars can be gleaned from the official Statement which is pub- 
lished by H. M. Stationery Office at the price of 3d. net. 


A. Bonazzi* has made a study of the correlation between the composition of 
the cane €uid the soil on which it has been grown, and from topographic and geologic 
maps of Cuba he has been able to draw certain conclusions : He ^ds that the potash 
in the bagasse increases with the calcium in the soil, as does also the phosphoric 
eu)id in the press-cake {cachaza). The K3O (potash) in the ash and P^Ok (phosphoric 
acid) in the press-ced^e can be taken as indicators of the salt content of the cane juice, 
these two constituents affecting the crystallizing capacity of the massecuites derived 
from the juices of those regions. Cane grown in soil of a silicious nature is shown^ 
to yield highly melassigenic juices. 


The late Sir Abthxth Shipley had stated at a luncheon given by the Imperial 
College of Tropical Agriculture to the Dominion Premiers in November last that 
graduates from the Mauritius Agricultural College are placed in a disadvantageoxis 
position in the British Empire, through their lack of knowledge of the English 
language. The Soci4t4 des Chimistes of Mauritius now point out that this state- 
ment is inaccurate and is one likely to have a harmful effect towcu^ Mauritians 
in British sugar-producing coimtries. Students joining the Mauritius Agricultural 
College pass from the Royal College of Mauritius, where English is the medium of 
instruction. Further, on the statement of Dr. H. A. Tbmpaky, the Principal of the 
Mauritius Agriculture College, most of the courses are given in English at this 
College, and its graduates are as fit to take up work in English speaking countries 
as any other Britisher. To this we add that Mauritians have already a very hi^ 
reputation as practical agriculturists and i^ar makers that carries them far tn 
all British sugar-pr^iucing countries in which they may be engaged. 


1 Tropical AffnaUture ^ 1927, 4 , 196. 
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O^ects of the Circaler Sew for PreparetiiMi of 
Beet Pulp for Analysis* 

Bjr asm:, lb Doom 

It has come to my attention that oiroular saws are still being tised for 
the preparation of pulp for the determination of sugar in the beet by the cold 
water digestion process, in spite of the fact that this apparatus, and likewise 
the Kiehle and similar rasps, have long been recognized to be quite defective. 
They produce pulp which certainly does not represent the average composition 
of the whole of the root, the portion removed being almost always considerably 
richer in sugar than the average. 

An examination of the sketches herewith demonstrates clearly the reason 
of this, the first (Fig. 1) showing the section made by means of a circuleur saw, 
and the second (Fig. 2) that made by the Pellet conical rasp (Fig. 3), the appar- 
atus which is recommended by me for the preparation of fine pulp for use with 
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the Sachs-Le Docte method. It is seen that the circular saw removes the same 
quantity of pulp from all the zones, a principle that is quite wrong. These 
five zones have not only different sugar contents, but their respective weights 
vary proportionally from 1 to 9, as may be seen from the following statement 
of weights and sugar contents, which are here given by way of example : — 

Pi^ortional Sugar Content 


Zone Weight. per cent. 

a 9 ,... 160 

b 7 .... 16-6 

c 6 .... 17-2 

d 3 .... 170 

e 1 16-6 


It results, therefore, that the sugar content of the pulp thus removed may 
be fix>m 0*8 to 1*0 per c^t. higher than the actual content of the whole of the 
root. On the other hand, the Pellet conical rasp removes from each of the 
five zones a proportional section which exactly represents the average composi- 
tion of the whole of the root, whatever may be the sugar content of each of the 
zones. It should also be pointed out that the circular saw outs the root into 
two parts, which operation does not enable one to rasp once in the small 
diameter and a second time in the large diameter, as is often prescribed in 
order to obtain a more exact average. This, however, ean be done very 
easily by means of the Pellet conical ra^. 
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Defect! of Circular Saw for the Preparation of Beet Pulp for Analysie. 


The value of the oircukr saw^ and of the Kiehle rasp, was investigated 
in Belgium in 1913. When in the following year the Belgian Government 
by a ministerial decree prescribed the process and apparatus which must be 
employed in the commercial determination of stigar in the beet, the Pellet 
conical rasp was recommended. But the circular saw and the Kiehle machine 
were rejected after a very unfavourable report resulting from experiments 
made by Mr. Cmspo, Director of the State Laboratory at Antwerp.^ 

In France the circular 
saw has long been aban« 
doned. It was 47 years 
ago when Pellet, on 
attempting to modify the 
circular saw, devised his con- 
ical rasp, which removes 
from the root a propor- 
tional part from the crown 
to the tail, and also from 
the exterior to the centre, 
thus obtaining an exact 
sample from the whole of 
the root with a small quan- 
tity of pulp. When this 
apparatus appeared, the 
circular saw ceased to be 
used in France as a means 
of preparing beet pulp for 
analysis. 

Another defect of the 
circular saw is that, due 
to its very rapid rotation, 
some of the more liquid 
portion of the pulp is 
thrown away from the more 
solid part by centrifugal force. This means that the major portion collected 
from the tray of the apparatus, which is generally taken for the analysis, 
contains less sugar than that thrown out against the casing, which latter 
portion can hardly be collected, and is usually neglected. Hence a further 
error. Such a condition does not arise with the Pellet conical rasp, provided , 
that it is not rotated faster than the prescribed speed, viz., about 350 revs. 
I>er min. 



Fio. 3.—THS Pellet Comcal Hasp. 


Hegarding some of the physical properties of sucrose, different results have 
been obtained by different ob^rvers of repute, as one must have noticed when com- 
paring figures for the specific gravity and the melting point. Prof. Dr. E. O. voN 
LlPpioJNSi’,* now draws attention to some preliminary results published by Dr. 
W. D. Hkldebman.*^ Sugar precipitated from aqueous solution by methyl alcohol 
has a sp. gr. of 1*5713 and a heat of solution of — 813, whereas these two values 
in the case of sugar precipitated by ethyl alcohol are found to be 1*5860 and 
— 1005, the first being believed to be an unstable form which gradually passes 
over to the second. Physical coxistants hilberto obtained are thought to have been 
pbt^ed with a mixture of the two modifications, the second probably predom- 
inating. They must be established anew, adds Dr. von Lifpmank. 

' JBvU, Soe» ChitH, Bfigtt January, 1014; Swore, Beige, April, 1014, No. 15. 

" Deut, Zueierind., 1027, 52, No. 46, 1283. • ZeUecA, Phyik, CAem., 1027, 306. 




Lessons from the Renaissance of a Sugar Industry. 

Parallels between Argentina and Louisiana. 

By ARTHUR H. R08XNFBL1). 

Formerly Blraotor of the Tiiouman, Argentina. Sugar Bzperlment Stailont 
OoneulUng Technologist of the American Sugar Oane League. 

The sugar-growing country which most closely resembles the State of 
Louisicma in climatic and soil conditions is that which lies in the little north- 
western Argentine Province of Tuouman. While located some four degrees 
closer to the Equator than the cane area of Louisiana, the average elevation 
of some 1200 ft. above sea level nullifies the advantage Tuouman would other- 
wise have over Louisiana in freedom from frost or at least rarer visitations 
of cold weather. As a result of this elevation and her immediate proximity 
to the very high and perpetually snow-covered Aconquija chain of the mighty 
Andes, Tucuman’s growing season is just about the length of Louisiana’s, 
and just about the same development of cane and very comparable sugar 
contents, purities and factory yields can be expected over a series of years 
in the two coimtries. 

The wide-awake Government of the Province of Tucuman, when in 
1907 it decided to establish an experiment station +o investigate the con- 
stantly decreasing yields of its canefields, recognised the similarity and re- 
solved that it could learn much from Louisiana in regard to facing its problems 
and conducting a sugar experiment station. Mr. R. E. Blouin, then Director 
of the Audubon Park Sugar Experiment Station, was immediately engaged 
by the Commission in charge of the organization of the Tucuman station and, 
shortly after his arrival in Tucuman in 1908, he secured the services as Sub- 
Director of the former Research Chemist of the Audubon Park Station, 
Dr. F. Zerban, now Chief of the New York Sugar Trade Laboratory and at 
that time Director of the Sugar Experiment Station at Lima, Peru. When 
the station had been definitely located in 1910 and experimental work actually 
begun, Mr. Blouin secured the services of the writer, who succeeded Dr, 
Zebban as Sub-Director when the latter resigned to accept the position of 
Research Chemist with the Insular Experiment Station of Porto Rico in 1910, 
and the writer later took Mr. Blouin ’s place as Director when the latter de- 
cided to return to Louisiana in 1914. The new Director was extremely 
fortunate in securing for the position of sub-Director and Chief Chemist, 
Dr. W. E. Cross, the Research Chemist of the Audubon Park Station, who 
in turn succeeded the writer when, in view of the striking success of the 
Station work, he was induced to accept the management of the large Hileret 
sugar estates in Tucuman province. 

This rather lengthy history of the personnel of the Tucuman Experiment 
Station is given for the purpose of emphasizing our parallel as showing that, 
not only are Tucuman conditions very similar to those in Louisiana, but that 
her problems were tackled by Louisiana-trained scientists, many of them being 
solved to the great and lasting benefit of that province. And the writer 
feels sure that he speaks not only for himself but for every other ex-Louisiana 
member of the old Tuouman staff when he states that each and every one of 
these men who contributed their bit to the resuscitation of the Tucuman sugar 
industry, when it was just as gravely menaced as is the Louisiana industry 
to-day, are more than willing to give any possible assistance or advice in the 
solving of the very similar problems which have presented themselves in the 
Louisiana industry some fifteen years after the Tucuman planters began 
securing LouisiaQa men to help them. 
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The P.O.J. Canes save the Txjcjuman Industby. 

It was early seen by the Tucuman Station Staff that the so-called native 
oanes^ which were nothing more nor less than our old familiar Louisiana 
Striped and Purple — another parallel — ^were indeed decreasing annually in 
yield and that this decrease was due to a degeneration of the varieties com- 
monly grown. The degeneration was later recognised as being due to mosaic 
disease — ^the same dread, insidious scourge which is to-day yellowing the 
Louisiana fields of Striped, Purple and D 74 canes and reducing her acreage 
yields to figures which a few short years back would have been thought 
impossible by even the most pessimistic of her planters — and it was quickly 
seen that, although investigations along lines of cultivation, systems of plant- 
ing, fertilization, irrigation, etc., were going to be very necessary and useful, 
our main line of work must be that of looking toward the finding of some 
variety or varieties which, either through immunity or tolerance to the scourge, 
would be capable of replacing the “ Creole ” canes and once more allow the 
Tucuman canefields to show profitable yields. 

The degenerating effects of the mosaic disease, complicated by the im- 
favourable climatic conditions of our first years of investigation, manifested 
themselves more and more clearly in the years 1910, 1911, and 1912. Then 
came the exceptionally favourable conditions of 1913 and 1914 which dissi- 
pated to some extent the fears of the Tucuman planters by once more present- 
ing fair agricultural yields, and, for sub-tropical conditions, splendid industrial 
recoveries. These yields, however, while relatively good as compared with the 
immediately preceding years, demonstrated all the more clearly to us at the 
experiment station that the staj)le canes of the province were definitely under- 
going a process of ])hysiological degeneration, which we now know to be so 
peculiarly characteristic of the mosaic disease, else the yields under the ex- 
ceptionally favourable conditions of those years should have easily been 
doubled in the fields. These opinions and forebodings were more than justi- 
fied when the unprecedentedly favourable seasons of 1913 and 1914 were 
succeeded by the no less unprecedentedly unfavourable years of 1916, 1916, 
1917 and 1918, when Tucuman produced, instead of the 263,000 tons of sugar 
of 1914, considerably less than half of that amount in 1915 and less than 45,000 
tons in 1916 and again in 1917. It would seem that those two years of 1916 
and 1917 furnish another parallel with Louisiana conditions of last year (1926), 
when her fields yielded an average of less than seven tons of cane per acre. 
In 1918, although conditions were far worse than in any other year in the 
annals of Argentina’s sugar industry, the effects of the new canes which we ' 
will now discuss had begun to make themselves notably felt in Tucumsm’s 
figures of production, that for 1918 being about as large as the total of the 
two preceding seasons — despite freezes which for earlineas and severity 
established a glaring new record. Indeed, had it not been for the new canes 
in the crop of 1917, very little sugar would have been made even then, as the 
area of the native cane had been cut almost in half by 1916 and not moi*e than 
ten per cent, of what remained after the disastrous freezes of that year was 
worth while even cultivating for the 1917 crop. The small amount of the 
“ native” canes which is to-day cultivated in Tucuman is cared for on strictly 
sentimental and by no means commercial grounds. 

Now let us see how this emeigency in Tucuman’s sugar industry, so 
remarkably parallel to conditions in Louisiana’s industry to-day, woa met 
and if the loss of the staple canes of the province meant the abandonment of 
the industry, as at one time appeared to be most dangerously probable. As 
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stated above, while ordinary cultural investigations were by no means neg* 
lected, the station concentrated its efforts upon trials of all obtainable varieties, 
one or more of which might, under the most difficult conditions of the Tuou* 
man climate and of the still more complicated state of affairs brought about 
by the ravages of disease in her canefields, flourish to a certain extent and at 
least give superior fleld and factory yields to the suicidal ones then bdng ob« 
tained from the Purple and Strip^. 

As soon as the station was established, there were brought from Louisiana 
some 126 varieties, represenimg canes from almost all the well-known sugar 
countries which were being experimented with in Louisiana at that time. 
In 1910 we secured from the experiment station in Oampinas, Brazil, another 
lot of 76 varieties, some of which represented duplicates of the Louisiana 
collection, and plantings were also made at the station of six seedling canes 
from J ava, produced by Kobus where the dreaded sereh disease was as serious- 
ly menacing the Javanese canefields mosaic disease was at that time threat- 
ening our Tucuman ones — ^and is to-day holding the sword of Damocles over 
the heads of the Louisiana planters. These varieties had been imported as a 
result of the law creating the experiment station by the then Governor and 
later member of the experiment station board, Hon. Luis F. Nougubs. 
Since that time some fifteen or twenty of the more promising new varieties of 
different coimtries have been introduced each year, many of them giving far 
superior results to those obtained from the native canes even in their halcyon 
days. Since 1916 Mr. George L. Fawcett, the capable botanist of the 
station, has produced several himdred seedlings in Tucuman, many of them 
promising mosaic-immune crosses of the tropical canes with the vigorous 
North Indian type. It was, however, from three of these six seedlings 
produced at the East Jav^ Experiment Station (Proef station Oost Java, 
hence the initials P O J used before the serial numbers of these canes) that 
we obtained the canes which have since entirely supplanted the native and all 
other canes in Tucuman and which, if our present parallel works into the 
future, will very shortly perform similar marvels in Louisiana. 

In judging the new canes we had to seek the following points of superiority 
over the old ones : (1) Greater tonnage of cane with (2) juices containing a 
higher percentage of crystallizable sugar, (3) greater resistance to the attacks 
of mosaic and other diseases, as well as to insect ravages, (4) ability to with- 
stand considerably lower temperatures than the “ native canes and (6) the 
furnishing of more and better fuel in the shape of the bagasse. Hie latter is 
of even more importance to Louisiana, where the manufacture of celotex 
has assumed economic proportions, than to Tucuman. 

The discussion would be unduly prolonged were we to enter into details 
of the various experiments conduct^ with varieties over the five-year period 
which were necessary to definitely prove the far superior value, imder each of 
the above points, of the P O J 36, 213 and 234 canes over the native ” and 
the hundreds of other varieties tried during that period. Suffice it to say 
tliat these experiments were carefully conducted under normal field conditions, 
first at the main station and, after a couple of years* work had indicated the 
superiority of these three varieties, on large scale substations all over the pro- 
vince, these latter being made not only with the idea of checking up the 
results at the main station and tiying out these canes imder the varying con- 
ditions of this very diversified little province, but also with that of rapidly 
multipl 3 dng these promising canes to the point that, once any of them had 
proved to be definitely superior to the varieties generally in use, there would be 
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material for their rapid extension to meet the crisis which we already visualized 
close upon us. 

To summarize the results obtained, we will merely state that by the end 
of the fifth year of trials with these varieties, under almost every climatic 
condition conceivable for Tucuman (these five years including one more or less 
normal year, two exceedingly f avoidable and two record-breaking unfavourable 
seasons climaticcdly), our average over the five-year period showed eui annual 
yield of 0 tons of cane and about | ton of sugar per acre for the “ native 
canes, whereas the P O J 213 had averaged about 30 tons of cane and 2^ of 
sugar and the P O J 36 about 26 tons of cane and 2^ tons of sugar per acre. 
The P O J 234 showed an average under identical conditions of over 20 tons 
of cane per acre, its uniformly high sugar content under every condition 
causing its production of sugar to reach almost 2 tons per acre. For the three 
POJ varieties the average annual yield during these five years was 25 tons of 
cane and well over 2 of sugar — almost three times the yield of the Purple 
and Striped I Besides the question of cultural yield, we had been able to 
prove defim*te superiority on each of the counts we had established as our 
points of needed superiority at the beginning of these investigations. 

The time had come, therefore, for the Tucuman experiment station to 
make definite recommendations for supplanting the native Striped and 
Purple canes with the POJ varieties, and in 1915 an active propaganda was 
started by the writer to induce the planters to do so. 

With the crop of 1915 a complete failure, many of the progressive planters 
of Tucuman at last put their prejudices and sentiments into their pockets 
and began to plant the new canes more vigorously, many of them paying 
enormous prices for their seed to the more enterprising and far-sighted men 
who had already established fairly large plantings of these more promising 
varieties. When in 1916 the average yield of the “ native ’* canes dropped to 
only about 8 tons — (compare with Louisiana's 1926 yield) — ^the prejudices 
against these foreign invaders in their canefields almost entirely disappeared, 
and some 50,000 acres were laid down in the new canes, POJ 213 predomin- 
ating. Some 60,000 acres more of the POJ canes were planted in 1917 — 
about parallel to Louisiana’s 1927 plantings. 

In 1919 Tucuman produced the second largest crop in her history — 
over 246,000 tons — about 90 per cent, of this being made from POJ canes, 
although about 30 per cent, of her cane area was still in the “ native ” canes. 
By 1920 the latter had practically disappeared from commercial production, 
and it is an actual fact that to-day, when an occasional stalk of Purple or 
Striped cane is seen on a carrier in Tucuman, it is viewed with curiosity 
and interest — often by some of the very persons who a few years before had 
laughed at the idea of their places ever being taken by the much less aesthetic 
looking Java seedlings. In 1925 Tucuman produced 310,000 tons of sugcu:, 
a new record imtil the 1926 production of 375,000 tons. Such is the revolu- 
tion wrought in this comer of the Argentine Republic bj’' the use of the POJ 
canes. 

An idea of the magnitude and expense of this reconstruction may be 
gained from the fact that the ** Ingenio Santa Ana,” then the largest sugar 
place in South America, the plantations of which the writer took charge of in 
1916, had for the crop of 1916 some 15,000 acres of cane, not one stalk of 
which was of the POJ varieties. In his first two years on this estate these 
huge plantations were entirely renovated at a cost of over a million and a 
half dollars (£300,000), and for the crop of 1918 we did not have a single 
stalk of “ native ” cane I 
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A Glimpse op Louisiana Conditions To-day, 

It was the privilege of the writer two years ago to make several trips 
through a part of the sugar district of Southern Louisiana and the Louisiana 
canehelds reminded him strongly of the condition of the Tucuman fields in 
the yecu^ 1915 and 1916, when the Striped and Purple canes had virtually 
** gone on strike,” and when the Tucuman Experiment Station under his 
direction was bending every effort towards the rapid substitution of these by 
the then thoroughly tested P O J 36, 213 and 234. The native plant cane 
was coming up weak and yellow, with cdmost complete infection with mos€dc 
disease, while the stubble in most cases looked absolutely pitiful to one who 
had known Louisiana in better days, with extremely scattered stooling and 
the typical yellow appearance so characteristic of a combination of drought 
and primary mosaic infection. At Southdown plantation where there were 
some hundreds of acres of P O J 234, the comparison with the old Tuciiman 
conditions was particularly striking, for here the yellow colour of the fields in 
general would be crossed or spotted with dark green stripes or fields, looking 
like p€W 3 ture land in the midst of the canefields. These invariably turned 
out to be either isolated rows or substantial fields of the P O J canes or of 
the mosaic-immune, but low sugar-content Cayana, growing vigorously and 
stooling heavily alongside of the anaemic-looking, sparsely -stooling D 74, 
Striped or Purple. 

Of course the data obtained on any varieties tmder the peculiar conditions 
of one coimtry can never be applied in toto to those of another, however similar 
it may be, for it has been the history of sugar cane varieties in general that a 
cane which has done very well in one country may turn out to be a complete 
failure under apparently simJar conditions in another. D 1135 was considered 
to be a variety of no value whatsoever in Demerara, where it was produced 
by that veteran of seedling production. Sir John Habbison, but it is, never- 
theless, the most popular cane in Queensland to-day, is very promising in 
parts of Porto Rico and its acreage is rapidly increasing year by year in the 
Hawaiian Islands, whereas D 74 and 95 never gave the results in the country 
of their birth that they did in Louisiana for many years. Examples of this 
sort could be cited ad infinititm. For this. reason careful experimental work 
should always precede the changing of old tried varieties for new ones which 
may have shown wonderful results in another country, and, although it 
appears that Louisiana should at present multiply her P O J 234, 36 and 213 
just as rapidly as it is possible for her to do so, in view of the crisis facing 
her industry, there are meanwhile being conducted carefully planned com- 
parisons of these and other promising varieties in the distinct zones of her 
sugar section. We look upon the P O J 234, which she happens to have in 
comp€krative abundance, not as the final panacea of all her troubles and the 
final goal of her varietal changes, but as a cane which at least bids fair to 
maintain her industry while better and richer varieties are being sought for 
and thoroughly proved both by the individual planters and mill owners and 
by her Experiment Stations, State and Federal. 

Visualizing the Futube. 

The past two years, however, have greatly added to our assurance of the 
adaptability of these canes to Louisiana conditions. In 1926 the limited ex- 
tensions of the new canes, still growing mostly at Southdown, due to the 
vision and perseverance of Messrs. Pipes, Ebumbhaab and Jones of the 
estate of H. C. Minob, showed up in every respect vety superior to even the 
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Fig. 1.— Selected LotiisiAiia Pmide Gene in same Field as POJ 234 shown in Fio. 2.— POJ 284 Cane in same Field and under Identical Conditions 

Fig 2 Both Varieties were planted same day on Land of Identical as Louisiana Purple shown in Fig 1 

Preparation, Cultivation and Fertilintion throughout. Photographed 
8th July, 1927. 
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best selected of the old canes. It will be recalled that the disastrous storm of 
25th August^ 1926, centred directly over Houma, where the larger supply of 
the new P O J cane for planting was located, on which supply the entire 
future of the local sugar industry hinged. This storm, however, but served to 
again emphasize the remarkable resistant qualitites of the new canes, for, 
whereas in the storm area the D 74 was so battered and broken that it 3 delded 
but three and a half to four tons of cane per acre at crop time, the P O J 
canes under the same conditions produced around 14 tons, and although the 
storm undoubtedly reduced our total seed supply some 40 per cent., suffi* 
cient seed was produced to lay down this past year fully 23,000 acres of the 
P O J canes. 

Last winter also furnished abundant proof that the new canes are much 
more frost-resistant than the old ones, just as they proved to be in the Argen- 
tine, and in every mill test which we were able to make, with the limited 
amount of the new cane which we felt willing to divert from planting, the 
P O J cane showed up superior in analysis to the old canes under identical 
conditions, this difference working out at fifteen to twenty poimds additional 
sugeu* per ton of cane ground. During the growing season the writer has no 
hesitation in saying that never, even in the Argentine Republic, has he seen 
the P O J canes do so well as here in Louisiana. The difference between the 
new and the old canes is so apparent that even the casual visitor without any 
knowledge whatsoever of sugar cane frequently calls attention to the striking 
appearance of the P O J as compared with the D 74 or Purple canes growing 
under simileu conditions. An idea of the difference in potential yield may be 
gleaned from some attempts the writer has recently made to determine the 
acre population of the two types of cane. This has been done by making a 
large number of coimts in various sections of the State of average 100 ft. of 
rows to determine the number of millable stalks per lineal foot. The number 
of stalks per 100 ft. was then calculated to the 7200 lineal ft. per acre, which 
rows at 6 ft. apart give. With the old canes only the best Purple cane in the 
western section, where mosaic disease has not yet reached jts maximum 
virulence, was counted, whereas the P O J canes of all conditions and of all 
varieties are included in the estimate. The average for these coimts — and 
well over a hundred of them have been made — show that there are at present 
some 12,000 stalks per acre in the case of the Purple against an average of 
between 36,000 and 40,000 stalks for the P O J. This is amply illustrative of 
the comparative yields which may be expected at crop time from the two types 
of cane. 

It was mentioned in the preceding paragraph that some 23,000 acres of 
P O J cane were planted last fall. While t^^e recent floods destroyed around 
33,000 acres of the old canes, the new canes have again demonstrated their 
very remarkable vitality by showing a loss from floods of only 1000 to 
1500 acres, and, based on the present estimated yields, the remaining area of 
these new canes ought to produce sufficient cane to plant out the entire 
normal cane acreage of the State this fall and still leave 150,000 to 200,000 
tons of cane for grinding. 

Whether or not the normal acreage of cane can be planted down this fall, 
however, is going to depend entirely on the ability to finance such plantings. 
Until last fall few planters had been induced to go in for the new canes and, 
consequently, when a seed supply was available for planting the 23,000 acres 
already mentioned last fall, most of the planters were in such a bad condition 
financially that they were faced with the unfortunate situation of having a 
remedy for their troubles and yet being piable to pay for their medicine in 
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the shape of seed and cultivation costs of the new canes. This condition was 
realized last fall by the bankers, railway men and business men of New 
Orleans and the sugar district, euid through them and some representative 
planters the State Agricultiual Credit Corporation, Inc., was organized to 
dnance the purchase of seed and the cultivation of the new canes in order to 
make the resuscitation of the Louisiana sugar industry more prompt and less 
painful. $325,000 was raised last year as the initial capital of the new 
Corporation, and this, when deposited with the Federal Intermediate Credit 
Bank of New Orleans, enabled the new Finance Corporation to finance about 
one-fourth of the present Louisiana cane crop. The capital of the Finance 
Corporation, however, is entirely tied up with the growing crop and if the 
requisite amoimt of fall planting is to be done an additional quarter of a 
million dollars capital must be raised immediately for the financing of the 
normal planting this year and the bringing to maturity of next year’s crop. 
This is not a matter of merely academic interest, but one in which every man, 
woman and child in New Orleans and Southern Louisiana is more or less 
interested. The return of the Louisiana sugar industry to normal, and what we 
feel will be superior productive capacity than ever before, through the use 
of the new canes means an additional $40,000,000 or $50,000,000 per year 
to be spent in New Orleans and the surrounding territory, hence subscriptions 
are coming in rapidly from business interests only indirectly associated with 
the sugar industry. With a quarter of a million dollars of new capital there 
can be laid down in Louisiana this fall — and the new canes mv^t be planted 
in the fall — ^practically a normal planting and all in the new P O J canes. 

If this is done and the Louisiana planters show the same spirit of tena- 
ciousness and progressiveness that they have shown in man^ other emergen- 
cies, the writer believes that they are justified in taking an optimistic view of 
the situation and that, justifying the faith and foresight of such of her pioneers 
as Dr. WiiiLiAM Carter Stubbs and his associates of “ the old guard which 
dies but never surrenders,” Louisiana will experience a renaissance similar 
to that of distant Tucuman and will in the not very distant future once more 
be producing 300,000 ton sugar crops, once more have her factories all 
grinding for full seasons, and once ag^in see the sugar industry at the fore- 
front of the great contributors to the wealth and well-being of the old State. 


In Germany soils likely to be deficient in phosphoric acid are examined by the 
Azotobacter test, in which a mixture of the sample with some calcium ccu'bonate, 
mannite solution and nutrient salts is inoculated with A, chrococum. In the absence^ 
of a sufficient amount of phosphoric acid, this organism does not thrive in the 
medium, and from the appearance of the colonies one can obtain an indication of 
the richness of the soil in this element.^ 


Abb^ H. ColiN" does not think that it is possible by selection greatly to 
increase the sucrose content of the beet, seeing that it is doubtful if the plant could 
accommodate itself to the extremely high osmotic pressure required for contents say 
of about 27 per cent. But there are no such obstacles in the way of increasing the 
purity of the juice, and further of selection in the direction of improved keeping 
qualities. In "regard to the first quality it would be interesting to select roots 
•containing less ash (other important factors being equal) ; and, as to the second, 
it should be determined whether the quality of some roots of remaining heedthy, 
whilst others in the silos suffer decomposition comparatively readily, is heredi- 
tary. 

^ A. H. EBDEITBROOKSB : Centr, Zuderind^t 1927, 35, No. 31, 885-883. 

* SuererU 1927, No. 23. 
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ANNUAIi RbPOKT of THU AOBICULTUBAIi EaCPBBIMBNT STATION IN TUOtJMAN 
FOB THE YEAB 1926. 

These reports and most of the results of the station’s experimental 
work on sugar canes are published in the “ Revista Industrial y Agricola 
de Tuouman,” and are consequently in Spanish. The Director, W. E. Cboss, 
has, however, forwarded a translation this year, and, although the Tucuman 
Station has quite recently received attention in this Journal, we are con- 
strained to refer to it again, as progress appears to be somewhat rapid. 
And the first point to be noted is coimected with its stabilization. Hitherto 
much of the work has been carried out on land rented year by year ; and 
during the year under report 172 acres have been acquired to put an end 
to this hampering anomaly. The staff is also being strengthened ; an 
additional chemist has been appointed, and agricultural and horticultural 
officers are to be added immediately. Houses are to be erected for the staff, 
and the v£irious offices and laboratories rearranged and enlarged. Evidently, 
the good work which has been accomplished in this station has justified a 
considerable enlaigement, which will cost a good deal of money. 

Following the advice of the Director, a great extension in the planting 
of POJ 2725 is taking place ; and the demand for seed cane was so keen 
during the year that the whole of the croj), 352,758 lbs., was distributed 
to the planters. The mixture of Rhodes grass and lucerne recommended 
for pastures has continued to be popular, and 10,450 lbs. of seed of the former 
and 85,658 lbs. of the latter. Alfalfa Inverneza No. 3, have also been dis- 
tributed. The Government having })rohibited the dumping of molasses 
and distillery waste into the rivers, a very thorough study has been made 
of the various modes of utilization of the waste products of the factories. 
But perhajJH more significant than any of the above is the fa<‘t that data 
have been supplied by the factories as to the details of the sugar manufacture. 
It has been abimdantly proved that the basal factor in a successful industry 
is co-operation, and this is especially the case with sugar manufacture ; 
and the Director is to be congratulated on initiating the compilation of such 
information, after the example of Hawaii and Java — the surest sign both 
of the confidence which the Tucuman Agricultural Station has inspired, 
and the broad-mindedness of the managers of the various concerns. 

Varieties of cane , — The following are considered at the present time 
to be the best suited to Argentine conditions, among the newer ones being 
tested : POJ 2725, POJ 2714, Tjepiring 24, S.N. 229 and 231 ; while some 
of the Tucuman seedlings are promising. POJ 2725 is stated to be almost 
immune to mosaic disease, and gives an excellent production of cane and 
sugar to the acre. It is, moreover, easy td strip and does not deteriorate 
rapidly after cutting, as is the case with POJ 36 and POJ 213, at present 
most largely grown. Various other Tucuman and POJ seedlings, and a 
number of Coimbatore seedlings are also in various stages of trial. 

Mutations or sports are also receiving a good deal of attention. Shah- 
jahanpur No. 10, imported four years ago from Australia, has turned out 
to be POJ 36, but appears to be more vigorous and a greater producer than 
this cane received from Java. Three colour mutations of this same variety 
are being tested — common, striped and purple — and the latter appears 
to be the most vigorous. Similarly, three forms of POJ 213 have been 
separated — ^purple, striped and white ; and here again the purple appears 
to bo the best. As there was no frost last winter, a number of varieties 
and Tucuman seedlings were allowed to stand over till the present year in 
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or<}er to obtain flowers and seed from them, for raising new seedling varieties. 
There is obviously a considerable amount of important seedling work being 
done ; and this is in the capable hands of G. L. Fawcett, although under 
somewhat unfavourable conditions. 

Methods of planting , — An important innovation appears to lie in the 
attempt to alter the time of planting the canes. This is generally in the 
winter, and entails certain disadvantages. It interferes with labour at 
harvest time, and if there are early frosts the seed cane is adversely affected. 
The sprouting of the young canes in the spring has also been found to be 
irregular and very tardy, thus causing much replanting to get a full stand. 
And the lateness of course also affects the yield and sucrose content of the 
canes adversely. If planted in early autumn (January to middle of March), 
on the other hand, there is no trouble about labour, and the canes sprout 
immediately and grow well before winter sets in. The young canes have to 
be protected from frosts, however, and this protection has been foimd to 
be provided by throwing earth on to the stools in late autumn ; if the leaves 
are frozen, they are left untouched until the end of August and then simply 
chopped away. The results of using this time for planting have been so satis- 
factory during the i^ast three seasons on the station and in certain plantations, 
that it appears to bo likely that several thousand acres will be treated in this 
way for the next season. Planting in holes in place of furrows appears to 
continue to give favourable results. 

POJ 36 and 213 differ a good deal in habit, the former being erect 
while the latter is frecpiontly blown down. And, to overcome this diffleulty, 
the ingenious idea of mixing them in the jjlantations has been i)ut into prac- 
tice, so that the erect canes may provide a support for the sprawling ones. 
The two kinds wore accordingly ])lantod in alternate rows, but this proved 
to be only a i)artial success, for the POJ 213 canes were without support 
when winds blew down the rows. The experiment is now being tried of 
alternating them in the rows them.selves. The results will probably afford 
interesting reading, both as regards the stand of cane and as affording a 
conij)leto inetliod of comparing these two varieties in almost every respect. 

Methods of cultivation ~ The use of agricultural machinery in plaee 
of the usual spade work has been tested on the station for years past ; and 
the planters apjjear at last to be moving in this direction, equal results 
being claimed “ at a fraction of the cost of the old method.” Protection 
of early cut cano during the following winter has received much attention 
during the past six years : “the pernicious effect of early cutting may be 
largely avoided by covering the stubble with earth by a disc cultivator, 
until the spring.” Crop rotation, it is pleasajit to learn, is being adopted 
by an increeising number of planters. Lucerne is the best if two years can 
be spared ; while for a one-yeai’ rotation “ cow peas in summer, and hairy 
vetch. No. 9 clover and beans in winter, have given the best results ” Eck- 
habt’s Hawaiian method of covering the canes before sprouting, whether 
plant or stubble, with tarred paper, is said to have given quite positive 
results ; the sprouting was accelerated and greater production of canes and 
sugar was obtained. 

Manurial experiments . — The use of stable manure, as usual, fully justified 
itself, both in increased jiroduction and in regeneration of the soil. Soluble 
nitrogenous fertilizers, applied both in station plots and on estates to POJ 36, 
on three or more years’ ratoons, gave increased yields both in cane and sugar 
per aere ; but the sugar content of the canes was always lower than on un- 


643 


Dbokmbbr] 


The international Suflfar Journal. 


[IW7. 


treated fields. Once the present crisis is past, it may be expected that the 
managers of estates will turn their attention to high cultivation of the land 
near the factories, instead of producing inferior yields a long distance away. 

Interesting results have been obtained in continuing the experiments 
on the use of phosphates together with soluble nitrogenous fertilizers. The 
results have again shown that the phosphates have no effect on either the 
tonnage or sugar content of the cane ; and do not prevent the reduction 
of the latter which usually follows the use of nitrogenous fertilizers. Thus 
“ they are in entire disagreement with the theory generally accepted in the 
sugar world, that the reduction in sugar content produced by nitrogenous 
fertilizers is counteracted by the action of phosphoric acid.” Various results 
obtained on the station on the application of manures have been published 
in the Station ” Revista.” For instance, the application of 222-263 lbs. 
of sulphur per acre gave an increase of 2220-2850 lbs. of cane and an increase 
of 222-263 lbs. of sugar on an average of three years* experiments. The ex- 
X)eriment with lime, conducted for seven years, has been brought to a close : 
in spite of quite large applications, the results were completely negative. 
And similar experiments made with phosphates gave the same result. 

Short reports are appended of the work in the Botanical and Patho- 
logical Department by G. L. Fawcett and in the Chemical by A. S. Alvabbz. 
The former has observed that during the past two winters white horizontal 
stripes, rare and therefore very striking, have been met with on the cane 
leaves ; and these have been traced to the effect of low temperatures on the 
young and tender portions of the leaves at the base. Experiments with bar- 
rels in a large refrigerator showed that temperatures of 32° F. to 44*6° F. 
or 46*4° F. were sufficient to produce these chlorotic stripes. Generally 
speaking, these appearances are not in evidence in Tucuman, because the cane 
is usually so damaged in winter by frost that the shoots do not grow, and the 
new leaves remain folded in their sheaths.' Another leaf injury termed 
“ polvorillo rojo ” calls for attention as being brought about by mealybugs. 
The lower leaf sheaths and sometimes the upper ones as well, become red ; 
and this result is brought about by the fermentation of the sweet exudation 
of these insects. It is especially common from March to June, when the 
rainfall is low ; but after this period the rain washes the gums and acids 
away and the damage is reduced. 

A Committee Repobt on the Distbibution of Suoab Cane Roots in 
THE Soil. Association of Hawaiian Sugar Technologists, Sixth 
Annual Meeting, October, 1927. 

This subject was referred to in a recent number of this Journal,® in which 
an interesting piece of work by H. Athbbton Lee, the Chairman of the Com- 
mittee was described. Two methods were detailed by which the root distri- 
bution in the different layers of the soil was estimated, namely, one by 
growing the cane plants in boxes imder artificial conditions, and another 
by the selection and study of plants growing in the field. Briefly recapi- 
tulating, in the first method one-budded sets were grown in 30-in. cube boxes 
with removable sides, and fitted with shelves of coarse wire netting inserted 
at different heights in the filled in soil ; at the end of the experiment, the sides 
of the box being removed, this soil was washed out, leaving the root system 
entangled and held in place by the wire. All the roots were cut off between 
the different layers of netting, commencing with the lowest, washed and air 

& I , 8 J „ 1927, 198. lor a similar observation in Cuba. 

• J , 8 J ., 1927, 868-866. 
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dried, and then weighed. By the second method, batches of five contiguous 
t 3 ^iccd plants were selected in the field, cut level with the groimd and separated 
from the rest of the field by an enclosure of planks, and the soil dug out 
successively to different depths. All the roots in each layer were kept sepa- 
rate and treated as before, and their dry weights recorded layer by layer. 

As appears to be usual, this paper of Lee’s, originally written for “ Plant 
Physiology,” is reprinted in the Report in full, with an added picture of the 
box method, which is so good that it is here reproduced (see Plate, Fig, 1). 
Three other papers are added, showing that this work on root distribution 
is proceeding rapidly. In the first of these Lee and Weller discuss the 
“ Progress of the Roots at different Ages in Growth.” The box method was 
employed, and 15 one-bud sets were grown in separate boxes. At the end 
of each month, three of the boxes were opened and the root systems examined, 
and the experiment thus lasted during five months’ growth. In each case 
the weight of roots w€is determined in 8 in. layers down to 2 ft., and the 
remaining layer of 6 in. was added (although it appears to the writer quite 
possible that the roots below 2 ft. were not encouraged to develop properly 
because of their cramped surroimdings). 

Using the method adopted in our former article,^ the following figures 
may be sufficient to indicate the character of the results ; first giving the 
total weight of roots developed during each month, and then the percentages 
of this total by weight in each layer from the top downwards. 

Results. First month : 1*32 gnns. roots ; 86, 12, 1*9, 0*3. 

Second month : 17*5 grms. roots ; 75, 17, 5*3, 1*9. 

Third month : 151 grms. roots ; 65, 19, 9*3, 6*1. 

Fourth month : 251 grms. roots ; 60, 19, 11, 9*5. 

Fifth month : 334 grms. roots ; 69, 18, 8, 5*2. 

It is seen from these figures that the proportion of roots in the topmost 
8 in. decreased during the first four months, after which a fairly constant 
percentage was found there ; and a corresponding increase and further con- 
stancy may be noted in the roots recovered from the lowest layer. (It 
appears to the writer that these figures rather show that this change occurred 
in the third month ; and there is still the question as to whether the lowest 
layer was normal for root development). 

The second paper printed by the Root Distribution Committee is one 
by D. M. Weller, in which he describes an ” Interesting Habit of Sugar 
Cane Roots.” This habit was observed on two previous occasions, and 
appeared to be worthy of a separate test, especially as it promised to interfere 
with the study of the tropism of the cane roots towards a fertilizer placed 
at a certain depth in the box. The observations indicated that there was a 
tendency for the roots to be influenced in their line of growth by the direction 
which the bud on the set faced when planted. Experiments on the tropism 
of roots towards fertilizer were made with 16 boxes as already described. 
Four of these were simply filled with earth and acted as controls ; four had 
nitrate of soda added, four sulphate of potash and four superphosphate, 
in each case the fertilizer being contained in a flat cheesecloth bag, sunk 
to a depth of 16 ins. from the surface, and each bag of such a size that it 
exactly covered one-half of the superficial area of the box, at that depth. 
Each box might, thus, be considered to have one-half fertilized and one-half 
unfertilized, and it was intended to note whether the roots tended to con- 
gregate in the fertilized half. 

« See ibid, 
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The experiment was, however, complicated by trying, at the same time, 
to find out whether the position of the bud had any influence on the result. 
For this purpose, the boxes with fertilizer in them were divided into four 
groups, each of which included one control, and one each with nitrogen, 
potcish and phosphoric acid ; and each group was used to test the facing 
of the bud in a different direction. The sets were, as usual, placed flat on 
the surface of the soil, with the bud facing laterally and not vertically up- 
wards or downwards ; taking the line of division between the fertilized and 
unfertilized halves of the boxes as lying north and south, the buds were 
placed facing W, E, S, and N ; and in all cases the bud was placed exactly 
in the centre of the box surface. 

At the end of each month four boxes were removed and examined ; one 
control and one with each fertilizer used. The weight of the roots was deter- 
mined in each half of those boxes which had fertilizer, and the weights com- 
pared. Unfortunately the results are only given of ten of the twelve boxes 
examined, which prevents a full analysis of the results. But, all the same, 
the figures given seem to afford a somewhat striking confirmation of the 
previous observation. In the three ceises in which a bud faced the unfer- 
tilized half of the box, the weight of roots was greater in that half than in 
the half which had been fertilized, and in fact was two or tliree times as great. 
One of these three was in a nitrogen box, while the others were in })otash and 
phosphoric acid boxes. In the seven boxes, where the bud did not directly 
face towards the unfertilized half, a difference in weights of root was observed 
in favour of the fertilized half, though vaiydng from four times as great 
to only a slight amount. 

The conclusion, which is well illustrated by a })hotograph (see Plate, 
Fig. 2) of a previously observed case, is that “ the majority of the roots 
of the cane plant spread in the soil in the direction which the eye faces ” ; 
and the author points out that ** in order to study the influence of fertilizers 
on roots, the influence of the position of the bud on the seed piece must be 
first eliminated. This is being attempted in an examination under way.” 

Pending the results of this enquiry, which will probably lead to a very 
simple solution, the writer makes one suggestion. While the embryo roots 
of the root zone of the set, adjoining the germinating bud, have a compara- 
tively short life, the new plantlet is in all probability primarily dependent 
for its growth on the stronger and later ones developed at the base of its 
own newly-developed leaves. And aa, for a considerable time, these latter 
roots are prevented from growing towards the fertilized half of the box 
by the comparatively large bulk of the set, they will naturally point their 
direction away from this obstruction, and gpow obliquely downwards into 
the free earth offered to them ; there is no reason why they should grow round 
the surface of the set to get at the earth below it or on the other side of it. 
They will, thus, continue to spread out in this direction, at the same time 
gradually getting further from the possible influence of the deep bag of 
fertilized earth. The experiment was too short and the distance too great for 
the tropic influence to have effect in such a case. The proper position of 
the bud in an experiment conducted on these lines will be a matter for trial. 
But placing the set along the east and west line, i.e., across the line of division 
between the fertilized and unfertilized halves, whether the bud faces north 
or south, would appear to be the easiest method of elimination. 

The last paper printed by the Committee on the Distribution of roots 
in the Soil is entitled “ Why Root Studies ? ” and is written by W. P. Alex- 
ANDEB, a well known irrigation expert ; it is very short and is reproduced 
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below in full. The details which are accumulating in these studies in Hawaii 
are extremely interesting. But it must be remembered that it is probable 
that the results from similar experiments carried on in any other country 
might be very different ; because both in irrigation and soil character Hawaii 
is unique. Thus, the value of these researches, for the cane industry in 
general, will probably be found more in a study of the methods adopted 
than in the conclusions arrived at. Sixnilar studies are now especially needed 
in coimtries where irrigation is not present ; for there is little doubt that 
the mere practice of irrigation will materially affect the zoning of the sugar 
cane root system in the ground. It is highly probable, for instance, that 
the extreme concentration of the roots in the surface layers will not be met 
with where irrigation is not practised. And, mdeed, some of Alexander’s 
remarks should be road with this in mind ; namely, there is rather a tendency 
to regard the results thus far obtained as those due to a reaction between 
the soil and the plant. Whereas, the relative concentration of the roots 
in special layers may very well turn out to be a matter which can be altered 
by judicious treatment, whether by variations in irrigation or not ; and it 
would be a fitting subject for research to determine whether the present 
arrangement of the cane roots in any place is the best for the main aim of 
industry — to obtain as much sugar as possible from the land through the 
sugar cane. In some places this aim may be attained by increasing the amount 
of irrigation, while in others the reverse may be the case ; and it is probable 
that any such change will be accompanied by a concurrent re-distribution 
of the layers of root concentration. 

The following is Alexander’s paper : “ The plantation man finds 
the root studios made by H. Atherton Lee, of the Experiment Station, 
H.S.P.A., to have a direct bearing on some of the agricultural problems 
which he must solve. 

“ If sugar cane is a surface feeder, as was demonstrated, plantation 
practice of irrigation, fertilization and cultivation must be adjusted to this 
fact. The accumulation of the largest mass of roots within 2 ft. of the 
surface suggests that it is a<lvisable to conform field procedure so that the 
cane will have the best growing conditions. 

“ This technique of determining the amoimt and distribution of the 
roots imder different soil and cultural conditions can be employed to answer 
specific questions arising from agricultural research. The factor of root 
development is fundamental in the study of any growth of cane, especially 
if it is abnormal. First, therefore, root studies, as outlined by Lee, should 
be made of all diseased cane. Mere inspection of roots should not bo enough, 
but a careful examination of their depth and distribution will supply data 
that will indicate the proper line of control necessary to prevent or check 
the ailment. If there is a healthy and normal root system, then other causes 
must be looked for in subnormal growth. 

“ The subject of hilling up cane is quite controversial. The report of 
Lee’s throws new light on this practice and shows that further study should 
demonstrate where hilling up will be profitable or otherwise. So, also, other 
cultural practices have in recent years been criticized as merely useful as 
means of weed control. Certainly with at least 68 per cent, of the roots 
in the first 8 in. level, extreme care must be exercised as regards cultivation, 
which is apt to be root pruning and also which will disturb natural growth 
of roots. The problem which is more important — aeration or undisturbed 
root development — can be watched in such root studies. 
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“ How many ratoons can be raised ? Is it necessary to plant ? The 
application of root studies should assist in the answer of these questions, 
which depends to some extent on the quantity and distribution of the roots. 
Certainly areas where the root system of the ratoons is depleted, as shown 
by such tests as undertaken by Lee, would profit by ploughing and planting. 
On the other hand, a most vigorous, well-distributed root system would show 
that future ratoons could be raised with more profit. In some districts, 
the inability to obtain many ratoon crops is a field for investigation. Reasons 
for the failure to secure second and third ratoons may be found by root 
studies, and perhaps the proper corrective measures can be taken. 

“The root zone has been shown to be very limited. Irrigation and 
fertilizer that pass below the layer of roots are lost. It behoves everyone, 
therefore, to heed the lesson learned from such root studies as these and apply 
water and plant food so that there is as little waste as possible. In soil 
moisture determinations and soil analysis it will be rational to concentrate 
then on that belt where the greatest proportion of the roots occurs, and by 
taking more samples in the first 2 ft. area, rather than spreading the work 
over a greater range in depths of soil outside of the root zone. 

“ Irrigation of fields where root studies show mostly shallow roots must 
be made frequently as the surface soil dries out quickly. On the other hand, 
a deep-rooted field will be able to stand up better under drought conditions, 
and therefore may be given irrigation at longer intervals during periods of 
water shortage. A survey of the root penetration under different soil types 
and canes of different ages and varieties would serve the irrigation overseer 
in the proper distribution of his available water. 

“ Plantation practice should emphasize the need of securing cane plants 
with the deepest root systems possible. Root studies may show what con- 
ditions of ploughing, fertilizing and irrigation favour the extension of well 
developed roots that are not mere surface feeders. If root growth can be 
promoted in the lower depths our ratoons will be more stable, more natural 
plant food will become available to the plant, and moisture conditions for 
the cane will be more constant. Results from root studies will indicate 
the best practice to follow in order to treat our cane plant so that the greatest 
and deepest root development will take place. Large cane yields are abso- 
lutely dependent on the right foundation of roots that are healthy €uid are 
expanded to the greatest extent. Let us increase our knowlege of the growth 
of the roots and follow up the good beginning made by Lee. It is a worth- 
while project.” PAR 


The ideal means of disposal of this waste product (molasses) is to convert 
it into alcohol and motor fuel. By this means aU automobiles, track motors and 
trucks belonging to the central can be operated without purohas^ gasoline, and 
the greater part of the cane hauling can be done by alcohol-bumi^ internal com- 
bustion locomotives.^ A f^tory milling 2000 tons (metric) of cane daily 

will produce in the neighbourhood of 10,000 gallons (UB.A.) of molasses which, 
if manufactured into motor fuel, will return to the central around 800 gallons of 
this product per day. With this amount of good fuel available, many centrals 
having fairly compact transportation systems can haul every ton of their cane to 
the mul and all their si^ar to the point of shipment without buniing a lb. of coal . . • 
For the planter, cultivation costs can be reduced very materially by the use of 
motor alcohol in his tractors ; the alcohol or motor fuel he receives for his share of 
the molasses produced is “ pure velvet,” and practically all his ploughing can be 
done with motor alcohol, which works satisfactorily in all makes of tractors (excep- 

ting t hose desi gned especially f or th e use of kerosene).” 

> H. f. Shoxxakbb In Sugar 1927, I, Fo. 9, 677. 
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Application of the Zeiss Pan Refractometer for 
controlling Massecuite Boiling. 

By J- A. KUOHARENKO. Prof. A. K. KABTASHOV. and B. Q. SAVINOV. 

Sugar Experiment Station, Kiev, Ukraine. 

One of us in 1920 when discussing the question of controlling the boiling 
station^ stated : “In order to solve the problem of continuous crystalli- 
zation in sugar manufacture, one must invent a device for the direct, accurate 
and instantaneous determination of the co-efficient of super-saturation of 
the mother-liquor during boiling in the vacuum pan. Hence the problem 
for our opticians is to transform the refractometer to the determination of 
the sucrose content of the mother-liquor directly in the pan.” 

Some years afterwards the firm of Carl Zeiss (in Grermany) constructed 
an industrial refractometer satisfying modem manufacturing requirements 
in regard to massecuite control. This instrument provides the possibility 
of determining the solid contents of the mother-liquor at any moment, and 
without sampling it. 

It consists of two parts ; the optical part with the prism is inserted 
into the pan, and is fixed on special frames, while the measuring part is 
connected to the optical part by means of special joints. Thus, having each 
pan provided with an optical part, set in the wall of each, only one measur- 
ing part is required, this being transferred from one pan to another. 

In Fig, 1 is shown the design, installation and use of the refracto- 
meter. Light from a lamp reflecting from the mirror R falls on the prism 
P, One side (J5) of the prism P touches the boiling product, and light 
is thus reflected from the surface of the mother-liquor, the angle of reflection 
depending on the density of the liquor. Sugar crystals adoring to the 
surfaco B do not influence the reflection of these rays. Mirror C throws 
the reflected rays of light through the protecting glasses 5', and into the 
measuring part of the refractometer. By using the screw T, one can adjust a 
correction on the special scale for the temperature inside the pan, this being 
determined by a mercury thermometer placed near the refractometer. Screw 
F serves for mcddng the reading, which will then give the content of solids 
in the mother-liquor corrected to normal temperature. The acctircicy is 
0*2-0*3 per cent. Prism P is provided with a plate IF, operated by the 
handle H, this plate closing the prism when observations are not being 
made and also removing crystals adhering to the surface of the prism. It has 
a channel with holes, through which using the tube Z one can draw some hot 
water for washing the surface in case the great quantity of adhering crystals 
hinders the reading. 

During the 1926-27 campaign the refractometer operating on these 
lines, acquired by the sugar experiment station, Kiev, Ukraine, was tested 
and at the Derugino experimental factory. It was applied to the boiling 
of refinery massecuite, which requires a particularly rapid control, the whole 
process being quickly completed. This instrument was instcdled on the same 
level as the proof-stick. During all experiments, boiling was effected with 
the introduction of artificial crystalline centres and with continuous draught. 

Firstly, the experiments had for their purpose the collection of data 
<ffiaraoterisBing the course of boiling, based usually on empyrical data. During 
the whole range of boiling the readings of refractometer, thermometer and 
yaouum meter were observ^ 5 graphs of percentage sol ids, temperature of the 

' Prof. J. A. KtrOHARBRXO. Some principles of designing continuous vacuum pans. Yistnik 
Cukrovol Promislovostl, Kiev, 1920. 
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maasecuite, vacuum and co-efficient of over-saturation were constructed 
with the data obtained. 

All the graphs were super-imposed, enabling one thus to see the average 
variation of the factors named. Correcting the graph based on theoreticid 
suppositions we have obtained one which we have called the “ ideal boiling 
graph ” (Fig. 2). 



Fig. 1. 

Zeiss Pan Befraotometer. 


Another object of our experiments was to conduct boiling on a basis 
of the “ideal graph.” The time for the addition of the seed, the moment at 
which the draught was begun and the intensity of the latter during boiling 
were recorded by refractometric observations. In such a manner a great 
number of boilings were completed. But here the data of one only of these 
are given with the corresponding graph (Kg. 8), which indicates the vacuum 
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curve, curve for the temperature change of massecuite, curve for the 
mother-liquor solids determined with refractometer, and curve for the 
co-ef&cient of super-saturation. 




Fig. 2. Fig 3. 

“Ideal Graph.*' Graph of 348th Pan. 

( urve 1 /from bottom^ relates to the coefficient of supersaturation ; 

„ 2 to the refractometric dry substance; 

„ 3 to the temperature; 

„ 4 to the vacuum. 


By comparison of the various boilings and their graphs (the remainder of 
which are not reproduced here) with the “ideal boiling graph,” one can observe 
the degree of accuracy of different workmen controlling the boiling of refinery 
massecuite. In the beginning the graphs obtained have the same character 
but slightly decline from the ideal when nearing their limitj. These are 
to be explained by changes of the steam pressure, syrup density, and con- 
<lenser operation. But they do not reduce at all the value of the refracto- 
meter as a means of control. 
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.... 
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15 min. ; and draught finished 


Having established these data a more serious experiment was attempted, 
viz,, to execute a boiling by following the refractometer rea.ding3 without 
observing a sight-glaas, and without touching a proof -stick. Such a boiling 
was accomplished up to the last minute of the heating period, and only on 
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finishing has one to follow empyrical signs, due to the fact that refraotozneter 
readings may not give an average idea of the process. 

We predict that the use of the Zeiss pan refractometer for controlling the 
boiling and management of low-grade refinery massecuite will present the 
same favourable results seeing that the boiling process of these massecuitee 
proceeds more slowly than that of higher grade refinery massecuite. 

Hence, in conclusion we may say : (1) The Zeiss pan refractometer 
is now the best device for controlling boiling, as it presents the possibility 
of a picture of the course of the process at any moment, this permitting one, 
in fact, to manage the boiling process on a scientific basis ; (2) by means of 
this instrument every factory may work out €m “ ideal boiling graph *’ for 
every product, thus standardizing the method of boiling, which will produce 
the best results ; (3) it also opens up the possibility of an inexperienced 
workman realizing the same good results as an experienced operator ; 
(4) taking into consideration what has been said, it would appear to follow 
that the Zeiss pan refractometer should come into wide use in all factories, 
proving as indispensable in the fctctory as a polarimeter is in the laboratory. 


Factors in Milling.' 

B7 j . lswib rknton. 

In preparing a paper on the relation of hydraulic pressure, maceration, 
and the number of mills in a train to the extraction, the first step to take 
was to divide the test into its three parts and test for extraction, varying 
in turn the hydraulic weights, the maceration, and the number of mills 
in use. This had to be done with no delay to operation, and with 
as little loss as possible. To obtain comparable results, all the factors 
entering into the test should be uniform. For instance, in varying the 
hydraulic weights, unless the dilution, tons cane per hour, and quality of 
cane remain the same, these variables could easily affect the results more than 
the varying of the weights. As soon as this was apparent, steps were taken 
to repeat as many nms as possible. 

Test No. 1. — Vabyino Hydraulic Weights. 

It w€is deemed advisable in this experiment not to vary the hydraulic 
weights of the crusher (the men having learnt to keep the crusher full), 
the tons of cane fed per hour thus remaining prcK^tically constant for any 
one run. It was felt more important to keep the tons of cane ground per hour 
constant than to vary the hydraulic weights on the crusher. The tests then 
consisted of three runs, starting with what was considered the Ewa standard, 
or as the mills are actually operated, making three reductions of 50 tons each, 
the mill running an hour on each reduction while taking the necessary obser- 
vations and the necessary samples. We Hfere not able to go above “ standard,’ ’ 
as, with our tonnage and settlings, the mills cannot take more without speed- 
ing them up. 

At first the runs seemed fairly representative, as the tabulations show, 
but on plotting the extraction and horsepower consumed against the hydrau- 
lic weights, it is quite apparent that three runs were quite insufficient for 
any practical purpose. The first run was not plotted at all, as there were 
variations in quality and quantity of cane which changed from hour to hour, 
which influenced the figures out of all proportion to the ch a nge in weights. 

' From Reports of the HawslUm Sussr Tedpi^oelstt* Anodatioii, 11^7 ; here abridged. 
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Two other curves showed corresponding tendencies, the variable here 
being the tons of gross cane ground per hour, which was about 82 for Run 
No. 2 and 90 for Run No. 3. There were three points directly in line in 
each of the curves plotting extraction against the hydraulic weights, and if 
this is taken as any indication, it may be that one will vary directly with the 
other. The indicated horse-power curves showed a fairly definite tendency. 

Test No. 2. — ^Vabyino Amount of Maceration. 

Here again the plotting of figures on paper showed up plainly the useless- 
ness of a few runs in determining any definite trend or relation between the 
amount of maceration and the other data. The maceration was controlled by 
a flow meter in the maceration line, and while the meter figures did not cheek 
very closely with the computed dilution, still it was a great aid in controlling 
a uniform application for any particular run by maintaining the indicating 
needle at a particular predetermined point. This test consisted of two runs 
with a varying dilution. 

Test No. 3. — Varying Number of Mills in Train. 

Here again it is clearly demonstrated that only by a vast number of tests 
can any reliable data be collected. This test consisted of two runs varying 
the number of mills in the train. This was accomplished by letting all 
subsequent mills to those being tested run idle. The tons cane (gross) ground 
per hour was 88 in Run No. 1 and 92 in Run No. 2. 

Mr. Walter E. Smith, of the Experiment Station, who was present 
during the run, suggested that it might be possible to better the riilling results 
by running the sixth mill all the time as a bagasse dryer, adding all maceration 
water ahead of the fifth mill. He stated that he knew of one case where the 
fourth mill (the last set of a 12-roller mill train) had been used in this fashion, 
and that for this one test rim there had been no loss in extraction, and a very 
much better fuel obtained. Two runs were conducted by him at Ewa, 
but both runs failed to equal the results of our usual procedure. While mak- 
ing the 16 -roller mill rims in the test under discussion, samples were taken 
concurrently back of the sixth mill, and the tabulations labelled “ 16-roller 
Special.” It is apparent that the drier bagasse and loss in extraction does 
not warrant adopting this practice here. 

This test, however, does not condemn further experimenting along 
this line. From a purely theoretical standpoint, the reduction of the sucrose 
lost in bagasse can be considered as being effected by six different factors : 
(1) Dilution; (2) pressure applied; (3) number of pressure applications; 
(4) amount of time bagasse blanket is under pressure ; (5) thickness of 
blanket ; and (6) quality of the cane. 

If a 4-mill train can employ the last mill as a dryer to advantage, and 
a 6-mill train cannot, it would indicate that different factors control the 
sucrose lost in the bagasse. Where a 6-mill train has a thick blanket and 
the bagasse is under pressure a short time, the opposite is inherently true 
of a shorter mill train. The effectiveness of the last mill in a 4-train is, 
therefore, much greater than the last mill of a 6-mill train. I believe the 
thickness of the blanket is a factor, as much of the moisture or juice in a 
thin blanket grinding slowly has time and opportunity to flow out of the 
blanket and tod its way to the juice pan, whereas a thick blcmket moving 
fast may not only present time insufficient for voiding itself, but may actually 
contain pockets of juice and carry these on through the milling process. 
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Another factor that should be cozisidered is the fact that each mill of a 
shorter xnill train, with a low tonnage rate, is called upon to reduce the sucrose 
content more than a corresponding mill in a long train with a high tonnage 
rate, or, as Mr. Obth aptly puts it, There is more sugar in it to be taJcen 
out.” 

A feature of many mills in a train, that should be mentioned at this 
time, is the fact that the extraction of a 9-roller mill alone wiU be higher 
than the extraction of the same nine rollers in an 18-roller mill train. In 
15 wet crushing tests at Ewa, where the 18-roller extraction averciged 98*18, 
the extraction back of the first nine rollers was only 93*10. This is lower 
than the two runs, conducted under test Number 3, and lower than the 
94*13 extraction obtained with this same unit running for eight weeks in 
1922 as a 9-roller mill. The explanation given to this phenomenon is that 
water is much more effective than return juice for macerating purposes. 

Conclusions. 

Although the tests reported do not tell us exactly what we are after, 
namely, the ” relation of hydraulic pressure, maceration, and ntimber of 
mills in a train, on extraction,” there is much food for thought. Any one 
of the above three factors is all any one factory can hope to establish in any 
one season. It will require a great number of runs to get sufficient data 
where the dilution, grinding rate, and cane will average out to a mean figure 
giving a uniform cTirve. 

A brief inspection of the sheet where vfuious data have been plotted 
against milling loss will demonstrate the necessity of maintaining absolutely 
uniform conditions if anything like accurate information is to be obtained. 
If one is not certain that the quality of the cane remains the same, the test 
will be a failure ; or if subsequent analysis shows the cane to have varied, 
comparison cannot be made. There is a general trend of increased dilution 
and slower grinding rate for the lower milling losses, but it is nothing more 
than a trend, and the points do not anywhere nearly approach a curved or 
straight line, but vary by wide margins above and below an ideal line or 
curve. The fact that per cent, polarization in cane, purity crushed juice 
and Brix crusher juice should have a declining tendency was a revelation. 

Lastly, one cane may show the same sucrose and fibre contents as another 
and still be far from being alike. Badilla, for instance, here at Ewa, may 
show an average fibre content ; still the fibres break up, giving us something 
like sawdust, which does not mill at all well and incxieases our milling losses 
out of all proportion. ' 

Experiments carried out at the Washington State College, U.SA..,^ cm the 
adverse effect on the following crop of ploughing in of straw, leaf, trash, sawdust, 
and the like, now indicate this may be overcome by the application of nitrate 
of soda as a supplement. ” This di^overy has consi^rable bearing on cane cul- 
tivation, and suggests that the ploughing in of sugar cane leaf trash, where practised 
should be followed by the suitable addition of some quick-acting nitrogenous fer- 
tilizer, if depressed yields are to be avoided.”^ 


According to the Fahey Agreement, adopted in South Africa,* ** cane not 
falling within the chemists* scale and report shall not be marketable cane, and may 
be rejected ; it |hould not be paid for even if crushed,** A planter in Zululand 
had about 1000 tons of cane rejected last season, and the general feeling ajppeare 
to be that : The fact can no longer be denied that a state of deadlock exists in 
respect to the Fahey Agreement^ and steps ought to be taken at once to endeavour 
to overcome this deadlock, or at least arrive at a unanimous agreement in regard 
to it.*’ 



95. 

498. 


> Trt^pipal AffHeuUutv. 1927, 4, 198. 
Suear J.. 1927, 5^. 





Dehydration of Sugar Beet, 


Three publications on this subject have just appeared, the first a Report 
by Dr. B. J. Owen^ ; and the second and third, papers* read before the 
Olasgow Section of the Society of Chemical Industry by Dr. C. Scott Gabbett> 
and Mr. G. W. Riley, M.I.Chem.E., on the Desiccation (Db Vbochis) 
Process and the drying plant used. 


Dr. B. J. Owen’s Report. 


In his report Dr. Owen now gives a very full account of the work done 
by him to date, this present account supplementing his two previous publi- 
cations.* For example, he presents : Studies on the resistance of massed 
beet oossettes to air blast ; considerations on natural heat reactions ; studies 
of the effect of varying degrees of temperature ap]>lied for varying periods 
upon the chemical composition of sugar beet cossettes ; mass drying ; prac- 
tical drying using circular chamber, belt conveyor mass drying, and mass 
tray drying. There would a])pear to be no doubt that means have been devi- 
sed for drying beet that will not lead to inversion or to the formation of 
caramel. But no confirmation has been obtained of the de Vecchis hypothesis 
that a 2-stage drying i)rocess is necessary. On the contrary, the experimental 
work appears to show conclusively that the same effects of coagulating 
the albuminoids present can be obtained by a one-stage process. In practice, 
this result is obtained by drying in tlie mass, the effect of which is to give 
a uniformly drioil product throughout, whilst controlling the chemical 
changes which occur through the application of heat. 

The conclusion reached by de Vecchis, Lefeuille and others on the 
coagulation of the albuminoids by heat was confirmed, but no confirmation 
could be obtained of the hypothesis of these previous workers that cell- 
rupture occm« on drying beet. It follows that the process of extraction 
is one of normal diffusion, not of lixiviation. Nor is there any evidence that 
cell-rupture, if it occurrs, would be in any way an advantage. Juices ob- 
tained from dried cossettes are purer and much more highly concentrated 
than those produce<l from fresh beets. 

Syrup clarification. ~ Syrup of 50' Brix and higher is obtained. It is 
true that, owing to the transformation of the nitrogenous organic matter 
during drying this syrup has a higher jiurity than the raw dilute juice obtained 
in the ordinary way, but owing to the concentration of the impurities that 
remain, and the viscosity of the product, clarification presents a special 
problem, upon the solution of which the value of the beet drying process 
mainly depends. 

De Vecchis’ method of clarification was tried, namely the addition 
of slaked lime to the amount of 2 per cent, of the weight of juice followed 
by a solution of superphosphate to an alkalinity of 0*07 per cent. CaO, calcium 
carbonate being added to the amount of 2 i)er cent, of the juice as filter-aid. 
But the juice filtered extremely badly under a very high pressure, and on 
opening tJbe press a slimy sludge was foimd. This method of purification was 
concluded to be impracticable with juice of high concentration, as was 
confirmed by further trials. Following this, various modifications of the 
process were tried, but even with lime additions up to 6 per cent, the result 
was not good. A double filtration process, e.g., liming, filtering, treating 
with superphosphate, and again filtering gave the best results up to that 
but none was deemed satisfactory for factory scale operation. 


^ ^ A Beport on an Investigation into the Desiccation of Sugu Beet and the Extractic 

simwur.” By B. J. Owbk, MJl., D.Sc., of the Institute of Agricultural Engineering. Oxford. PubU 
Jby the Ministry of Agriculture (H.M. Stationery Office, London, 1927 : price : 28. 6d. nett.). 

• OhmiMtry and Induttry* 1927, 45, 1036-42 ; 1080-i084. » X.SJ„ 1926, 642 ; 1927, 146. 
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Centrifxigal clarification was tried> the 83 rrup being heated to 50^O.» 
treated with 2 per cent, of lime and 1 per cent, of kieselguhr (“ Supercel 
Hyflo ”) and passed through an “ Alfa ” Laval clarifier* This gave a con- 
siderably better result ; the filtration rate was fairly satisfactory ; and by 
this method (it is claimed) a good-class white sugar was obtained. A series 
of trials with “ Suchar ** was made, and good results obtained. Both 
methods of purification gave good results. The latter, though more expen- 
sive, gave a better yield of white sugar, as it was foimd that the green syrup 
obtained frotn the first strike of white sugar could be re-boiled to produce a 
second strike of white sugar. The S 3 rrup from the second strike produced a 
final molasses of low purity and a second-product sugar which was available 
for re-melting into the raw juice. 

Dr. Owen’s final conclusion is that “ the investigation resulted in 
producing a new sequence of operations, and also new individual steps. 
The cost of the process has been examined, ^ and the results indicate prima 
facie that it has many economics worthy of the attention of the sugar industrj^. 
The total loss of sugar in the process is certainly not more, and is probably 
less, than in the diffusion process.”^ 

Dk. Scott Gabrett’s Papek. 

This paper gives a detailed account of the de Vecchis process, its advan- 
tages, and economics. Following are extracts taken here and there from it 
of points that appear of importance. 

Dried cossettes . — Dried cossettes containing about 3 per cent, of moisture 
are stable, and can be preserved unaltered practically indefinitely. It is 
probable also that they will keep perfectly with a percentage of moistm*e 
up to 10 per cent, or 12 per cent., provided the albuminoids, etc., are “ comi- 
ficated,” i.e., have lost their hygroscopic power (owing to the coagulation 
of the albuminoids present), and the material is sterilized Dried cossettes 
are from 20 per cent, to 15 per cent, of the weight of the raw beet, and occupy 
from 120 to 140 cub. ft. per ton, or about half the volume of the wet material. 
Co-efficients of drying of from 3-8 to 6*8 have been obtained ui large scale 
practice. They can be briquetted by the application of hydrauhc pressure 
of from 250 to 300 atmos. ; the compressed cake occupying about 37 cub. ft. 
per ton. So long as the conditions of drying laid down by de Vecohis 
are adhered to, analysis has shown that there is no loss of sugar, either through 
caramelization or degradation to invert sugar. On this point a large number 
of investigators previous to de Vecohis are unanimous and their results 
have not been questioned. At Sanguinetto, during last season (1927), 
tests were carried out on quantities of beet** in three periods, and showed 
the following results : — 

Befobe and Aftbb Drying. 

Sucrose Invert Invert Batio 

Before After Before After Before After 

%%%%%% 

1st period (on 223*3 tons beet) 17*2 . .65*9 . .0*12 . .0*47 . .0*69 . .0*71 

2nd („ 96*2 „ ) 16*2 . .64*8 . .0*27 .. 1*10 .. 1*66 .. 1*69 

3rd „ ( „ 687 „ ) 16*6 . .66*1 . .0*28 .. 1*68. . 1*68 .. 1.66 

16*9 . . 66*0 . .0*21 . .0*24 . . 1*24 . . 1-27 

This shows plainly that there is no practical difference in the invert 
ratio before and after drying. In these quantity tests, the average oo- 

^ 2fo figures are given. > Nor are any results cited here in support of this statement, 

« Exceptional Itrilan crop due to the verr dry season. 
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efficient of drying was 3*9 per cent., so that the efficiency of recovery of total 
sugar was 100 per cent. Thus we have : Original sugar (16*9 + 0*21) X 
3*9 =* 60*73 ; recovered sugar 66*0 + 0*84 = 66*84. 

Extraction , — Dried cossettes are extracted in the same manner as in 
the difhision process. Db Vbcohis uses a battery of from 10 to 12 lixi- 
viators (diffusers) of simple construction, the reheating type being probably 
the more satisfactory, since the quicker extraction increases the purity of the 
juice by about 0*3 per cent, to 0*4 per cent. It is estimated that a strength 
of approximately 60® Brix will ultimately be obtained in normal practice, 
a very great contrast to the dilute juice of about 16-17® Brix obtained by 
diffusion of freshly cut cossettes. This de Vecchis syrup differs essentially 
from ordinary diffusion juice both in the amount and in the different physical 
state of the impurities present. Colloidal gels, gummy and pectic states 
seem to be reduced greatly, leading to a lowered viscosity so that purification 
(defecation) and filtration, in spite of its great concentration, becomes a 
relatively simple matter compared with ordinary diffusion juice. Db Vbochis 
does not make the claim of cell rupture, although he states that this is possibly 
the case to a slight extent. Experiments by Prof. Mezzadboli showed 
that whilst Italian diffusion pulp contained about 4*6 per cent., de Vecchis 
pulp from the same source contained 7 per cent, of dry matter, both reckoned 
on the wet pulp. The de Vecchis wet pulp averaged 80 per cent, and the 
diffusion pulp averaged 90 per cent, of the weight of the fresh beet, so that 
expressed on the original beet weight the dry matter in the pulp was, for 
de Vecchis pulp 6*6 per cent., diffusion pulp 4*06 per cent. The difference 
of 1*66 per cent, indicates nitrogenous matter which has not passed into the 
juice as impurities, and which enhances the quality and quantity of the 
exhausted pulp by-product. In the ordinary diffusion process the thin- 
juice obtained from the diffusion battery shows approximately the same 
purity as the original beet, the increase in purity between diffusion juice and 
pressed juice usually ranging from 0*2 per cent, to 0*6 per cent., but in the 
de Vecchis process there is an increase in the purity of from 2*6 per cent, 
to 3*6 per cent. The E 3 Ti 8 ham experimenters have found the same phenom- 
enon. 

Waste waters , — Drain waters from the diffusers do not contain albumin- 
oid matter, and therefore, if these waters are efficiently separated from traces 
of exhausted pulp, they can be passed to the drain without fear of subsequent 
decomposition or putrefaction taking place owing to the action of bacteria 
on the nitrogenous matter. In view of the outcry in England against the 
pollution of streams, this is very important. In Italy the Ministry of Health 
exempt all De Vecchis factories from any treatment of their waste waters. 
Strong nitric cwjid, trichloracetic acid, alcohol or ether ring tests can be used 
to establish the absence of albuminoid matter in waste liquors or lixiviation 
juice. 

Defecation , — Defecation of the syrup is a simple process indeed compared 
to the multiple carbonatation and sulphitation processes required to purify 
ordinary diffusion juice. All that is necessary is the addition of 0*26 per 
cent., calculated on the weight of fresh beets for purities superior to 80 per 
cent., and for inferior purities about 0*30 per cent, of lime as milk-of-lime. 
Filtration is easy in consequence of the absence of viscosity and freedom 
from albuminoid, pectic and gummy substances. Hard granular cakes 
are obtained which axe readily washable, a ^stem of washing being used 
whereby the wash liquor going forward into the juice is of sufficient strength 
that there is no appreciable lowering of the strength of the defecated juice. 
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There is lees loss of sugar in the de Vecohis cakes than in diffusion cakes. 
The increase of purity for de Veochis defecation is not so great as that ob- 
tained by the ordinary process, because there has already been a purification 
of 2*5 to 3*5 per cent. But the total purification, in extraction and simple 
defecation together, quite equal that produced in the diffusion process by 
carbonatation, etc. After passing through a Danek safety filter, the liquor 
is ready for crystallization. In all, lixiviation and defecation together 
produce from about 6 per cent, to 6 per cent, or more increase. This eptura- 
tion of 5-6 per cent, is only possible with low-grade beets. In coimtries where 
the beet has an original press- juice purity of 86-87 per cent, a lower percentage 
epuration overall will be experienced by both processes. 

CryataUiziUion , — In the purified juice, after passing the safety filters, 
is dissolved all the second-product sugar, which brings its strength to 60° 
Brix or over. It is now pumped directly to the vacuiun pans and concen- 
trated to crystallizing point. The massecuite is discharged to the crystallizers 
and then- centrifuged, giving the first-product raw sugar. With beets of 
original purity about 83 per cent, and defecated juice of 88 per cent, to 89 
per cent, purity, massecuite purity will be 92 per cent, or higher. From beets 
of 74 per cent, to 76 per cent, purity, 6 per cent, molasses on the weight of 
raw beet was obtained at Lorea, whilst a diffusion process factory gave 
6*5 per cent, molasses on the same raw beet supply. Sami)les of molasses 
in last season's work at Sanguinetto showed (on 260 tons) : Brix, 80*6°, 
sucrose 46 per cent., purity 69*7 per cent., ash 6‘7 per cent. White sugars 
polarizing 99*9° can be made. 

Advantages of the process , — By drying the cossettes and rendering them 
stable and storable, the extraction can be carried out at any time or con- 
tinuously throughout the year. With continuous working for the scune 
production of sugar, therefore, a de Vecchis plant need only be of one-third 
the capacity of a similar plant using the ordinary system. As, however, 
the beets are dried only during the beet harvest, the de Vecchis process 
requires the same size of washing and slicing plant as the ordinary process, 
and, in addition, the drying plant and storage accommodation for two- 
thirds of the beet supply in the shape of dried cossettes. Points in favour 
of the continuous production of sugar are regulation of supplies according 
to the demands of the sugar market, and continuous employment at the fac- 
tory for the operators. De Vecchis factories, by reason of their more econom- 
ical production, can be of smaller total capacity, factories of 20,000 to 25,000 
tons per annum bemg possible, as they are in It^ly. A washing and slicing 
plant, coupled with a drying unit, could be installed in an outlaying acreage, 
and the dried cossettes transported to a flu^tory, saving thereby (owing to 
the decreased weight) about four-fifths of the freightage. Other advantages 
are the increased amoimt and quality of the exhausted pulp due to its albumin- 
oid content, the fertilizing value of the press-cakes due to the contained 
phosphates, and especially the non-putrescible nature of the effluent which 
makes its treatment a relatively simple and inexpensive matter. 

Economics , — Italian conditions differ from English on account of the 
cheapness of their labour, their cheap supplies of electric power, and their 
extraordinarily low building costs. A comparison, however, is valid, and 
whilst exact figures of cost of production ceumot be given, the difference can 
be indiokted. In the subsequent remarks the English equivalent is based 
on the rate of exchange existing at the time. In 1925-26 the national price 
for beet was 107 lira, or 178. lOd, per ton. During last season the de Vecchis 
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Lorea faxjtory paid 126*4 lira or 20s. lOd. per ton. As the working showed 
that the yield, which was normal for the Italian beet used, of marketable 
sugar was one ton per 10*8 tons of beet, this amounted to 32s. 5d. extra per 
ton of sugar produced. Under English conditions, after the experience 
gained at Eynsham, the Ministry of Agriculture has drawn up estimates 
of working cost xmder different scales of operation. Thus, a 100,000-ton 
factory, £4 7s. 6d. ; and a 25,000-ton factory, £5 8s. 2d. per ton of sugar 
on a 13*26 per cent, extraction, exclusive of the cost of the fresh beet and 
depreciation, but inclusive of all other overhead standing charges. The 
capital cost of De Vecchis installations in this country, compiled from the 
estimates of responsible manufacturers and contractors, can be given as 
follows : — 


26,000 Tons. 


£ 

Plant and erection 46,200 

Dryers and erection 16,000 

Buildings and erections, including roads, 

rails, soils, flumes, etc 36,720 


60.000 Tons 100,000 Tons 
£ £ 

73,700 . . 116,600 

26.000 . . 60,000 

69,220 . . 99,300 


Total 97,920 . . 167,920 . . 264,800 

Allowing, therefore, depreciation at 10 per cent, increases the cost of 
production for a 25,000-ton plant to £8 6s. lid., and for a 100,000-ton 
scale to £6 7s. 3d. per ton sugar. It is difficult to obtain really reliable 
figures of costs from the English diffusion factories, and figures have been 
given of from £10 to £15 per ton. A successful and well-run English factory, 
where the cost represents a minimum, gives a figure for a 100,000-ton factory 
of £6 per ton, excluding depreciation. The published cost ot erecting such 
a factory is not far off £400,000, and on the same yield of sugar, depreciation 
at 10 per cent, would add another £3 to the cost. 

Compared with the de Vecchis process on the same scale, this amounts 
to an increased cost of 62s. 9d. per ton of sugar, or, with the smallest scale 
factory, 13s. per ton of sugar. If the cost of production under the two sys- 
tems were the same, there would still be a considerable advantage to the new 
process, owing to this decreased capital expenditure for the same output 
of sugar. In Italy the difference in capital outlay on factories imder the 
two systems hew been placed at about 3 or 4 : 1, but we see from the figures 
already given that in England the ratio is about 40 ; 26*5. The reasons 
for this reduction of capital expenditure lie in the simplified extraction plant 
in continuous working, which reduces the size of the extraction and refining 
plant to roughly one-third of that of a diffusion plant of the same capacity, 
in the elimination of lime-kilns, carbonatation plant, sulphitation plant, 
and multiple-effect evaporators. The washing, slicing and reception equip- 
ment will be the same for both plants, whilst the de Vecchis plant requires 
dryers and a cossette store as items which are not represented in diffusion 
plants. 

Db Vecchis has drawm up a useful comparison for 100,000-ton plants 
operating in England, which is tabulated below. With a production 
of 13,000 tons of sugar, the difference amounts to 64s. 2d. per ton of 
sugar. One item, fuel, is increased, due to the desiccation operation, which 
requires approximately 600,000 calories (kilogram calories), 2,400,000 B.Th.U. 
per ton of beet. As the air is heated to a very moderate temperature, 
a fuel of low calorific power and small cost con be employed ; in this 
particular case, residual smalls of gas-oven coke, which — ^while it has 
a calorific value of 5600 to 6000 C. imits (10,000-11,000 B.Th.U.) — ^generally 


661 



Bioimbbr] 


The Ifiternetioiial Sugar Jaurnal. 


L1927, 


oostB less than half the price of high oaloriho value fuel norxnally used in 
sugar factories, the prices being : Small coke, 12s. to ISs. ; ordinary factory 
coals, 26s. to 30s. per ton, delivered at the factory. This reduces the fuel 
cost for (hying to about 5 to 5^^ per cent., and since, for all the remainder 
of the work, the fuel consumption is restricted to another per cent, to 5 



Diffusion 

De Vecchis 


Process. 

Process. 


£ 

£ 

Beets at 64s. per ton 

270,000 

. . 270,000 

Fuel 

10,600 

12,900 

Wages axid saleuries 

28,260 

. . 22,200 

Kates, fares and insurances 

8,000 

6,000 

Office expenses 

Consumable stores, bags, limestone, or 

2,000 

1,300 

lime and superphosphate 

26,600 

16,100 

Simdiies 

3,000 

1,160 

Brokerage 

6,000 

6,000 

Bonus to growers 

12,000 

12,000 

Excise tax 

89,000 

. . 89,000 

Incidental 

7,000 

6,000 

Depreciation (10 per cent.) 

40,000 

26,600 


£600,360 

£466,160 

Differenc^e 


. . £35,200 


per cent, as a maximum, it may be concluded that the greater consumption 
of coal by the de Vecchis process amounts to the difference between the total 
of these, per cent, to lOJ per cent., and about 8 per cent, or 8^ per cent., 
which is consumed in the best-equipped and most scientifically-run factories 
of the normal type producing refined white sugar. On the other hand, 
many diffusion factories have fuel consumptions of 10 per cent, and over. 

The de Vecchis process should not be considered as a possible rival to 
the diffusion process, but rather as a process which, grafted on to the older 
process, could double or treble the annual output of these fcu^tories. The 
advantage to the factory is a doubling of output for only 26 per cent, 
increase of capital. 

Beet eugar mawufcxi/wre and the auheidy . — ^The subsidy declines in two 
three-year old periods from £19 10s. to £13 and £6 10s. per ton of sugcu*. 
The present campaign is the last of the £19 10s. subsidy, and no provision 
is made for the 1934-36 season. If we take one of the oldest, largest, and most 
sucoessful factories as cm example, we may arrive at some conclusion as to 
whether or not the industry will survive the' subsidy. On last year's working 
the trading profit, not including overhead charges for depreciation, was 
£307,000, whilst the subsidy was £606,000. About one-third of the subsidy 
is returnable as excise duty, so that the net subsidation was £337,000. With- 
out the subsidy there woifid have been a trading loss of about £30,000, which 
amounts to 3s. 9d. per ton on the 160,000 tons of beets worked. Putting 
depreciation at £46,000, overheads, including income-tax at £60,000, and 
dividend at £90,000, gives another 24s. 3d. per ton of beet, making in all 
28s. per ton. To maintain the present position, therefore, when the subsidy 
is removed, the cost of beet must drop by 2$s. per ton to 30s. per ton, since 
the grower at present receives about 68s. per ton. The average of yield is 
about 8'5 tons of beet per acre, giving at the present price about £24 lOs. 
of which about £18 10s. is swallowed up in costs, whilst at 308. per ton the 
return would be £12 16s. Even if by gbed cultivation and other improve^ 
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ments the yield can be made equal to the high German yield of 10^tons» 
when the return becomes £15 7s. at a selling price of 30s. per ton, there will 
be no profit to the farmer. 

Although isolated cases occur in which the sugar content of the beet 
reaches 21 per cent., the average is about 17 per cent., which compares 
favourably with that of the best beet grown abroad. At present every per 
cent, over 15jt means an addition of about 2s. 6d. per ton to the basic price 
of 54e. Given the 10 J tons per acre 3 deld, the farmer would have to increase 
the percentage in his beet by over 2^ per cent., keeping the present rate of 
increcuse in price with increase in sugar content, to balance his expenditure 
if the costs of production remained the same, and to make a profit one would 
have to do considerably better. This does not seem possible with labour 
conditions as they are at present. Since every percent, of content up to 
16 J per cent, costs 3s.6d., and any percent, over this costs only 28. 6d., 
the factory under the present system gets cheaper sugar in the higher per* 
cent, beet and to this extent it would benefit. Even if the factory reduced 
both its dividend and its overhead by 60 per cent., which would bring the 
price up to 38s. 4d. per ton, or £16 5s. lOd. per acre on the present yield 
of 8*6 tons, or £19 12a. lid. on the average of 10 J tons, still it would not 
be a paying proposition to the farmer unless he either reduced costs or obtained 
a higher percentage of sugar than 17 per cent. We have assumed here that 
with the extinction of the subsidy the excise duty is also extinguished, 
but if this is not so, then for the example taken an additional £168,000 would 
have to be found or a reduction of beet price by 218. per ton, leaving a price 
of only 178. 4d. per ton. 

At present a 100,000 factory costing £400,000 pays about 68s. per ton 
for beet of 17 per cent, sugar content. With a total extraction of 94 per 
cent., a high extraction efficiency, I 33 tons of sugar and about 4f tons of 
molasses are obtained from 100 tons of beet. Subsidy of about £286 10s., 
or 67s. 4d. per ton of beet, will be received on this production, making the 
actual payment by the factory for the beets about Is. per ton. With the 
extinction of subsidy, how will it face the position ? If during the subsidy 
period reserves have been built up and plant value annuaUy depreciated, 
say, at 10 per cent., then at the end of the subsidy period the capital value 
of the factory will have been practically wiped out, and an annual sum of, 
say, £40,000, or 8s. per ton, will in future be available for purchasing beet. 
Cutting a dividend charge of 10 per cent, and taxes and overheads to the same 
amoimt would supply another 16s., whilst another 3s. per ton of beet might 
be obtained if manufacturing costs were reduced by about £1 per ton of sugar 
(a very unlikely contingency). Altogether we have 27s. per ton of beet, so that 
nominally the factory can now afiord to pay 288. per ton of beet. This is 
just above the price of 25s. to 27s. paid for beet in unsubsidized and unpro- 
tected foreign industry, which can place raw or finished sugar on our market. 
At this price, however, it would seem that the farmer could not possibly 
produce beet, even with increases both in yield per acre and sugar content. 
For this period of reduced subsidy, commencing next season, the National 
Farmers* Union, in agreement with the manufacturers, has recommended to 
its branches a price of 46s. per ton for beet of 15^ per cent., with em addition 
of Ss. for the j^t per cent, over and 3s. 4d. for any additional per cent. This 
represents a price of 60s. 8d. for 17 per cent, beet, as against the old price 
of 67s. 9d., or 78. reduction for 17 per cent, beet and 8s. for 16^ per cent, 
beet. The subsidy reduction of £6 10s. per ton sugar is equivalent at the 
yield we have taken (80*3 per cent.« 17 per cent, beet) to 17s. 9d. per ton 
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beet, 80 that the proposed new scale on the average divides the reduction 
between the farmer and factory in the ratio 42*33 per cent, to 57*63 
per cent. If this rate of reduction is accepted, and can be applied to the 
two subsequent periods, then the farmer may expect ultimately 30s. for 15 J 
per cent, beet and 36s. 9d, for 17 per cent. beet. The factory, on the other 
hand, will have to reduce their overall cost of 1 ton of sugar by about £11 
to £12. 

The above analysis would seem to show that the cost of manufacture 
is in this coiintry about £1 to £2 per ton above foreign costs, and the natural 
question is, can this be reduced ? Reduction in manufacturing costs can 
only be effected by improving the efficiency of the operatives or of the plant. 
We think, therefore, that the de Vecchis process provides an alternative 
way out of the impasse, and may well close this gap, as it appears possible for 
this process to contribute about 8s. per ton from both lower manufacturing 
cost and the increased dividends which it opens up. This contribution of 
16s. per ton to the price of beet, with the other savings, should enable the 
industiy to stand on its own feet. 

Mb. Riley’s Papeb. 

In the third and last paj^er a description is given of the design and 
operation of a British beet band-dryer. One of the earlier designs of diyers 
used at Lorea. Italy, ^ had given rise to considerable difficulty in operation, 
as did some other types used in Italian factories. Designs were accordingly 
prepared for a fire -heated band -dryer to deal ’with 70 tons of washed and 
sliced beet per 24 hours, working with the limiting temperatures specified 
by Dr. db Vecchis and providing the coagulating conditions desired. This 
was erected and put to work at Sanguinetto, Italy, for the 1926 campaign. 
The machine was provided with three endless drying bands in the top chamber 
and two endless bands in the bottom or coagulating chamber, and was heated 
by means of five hand-fired furnaces working imder balanced draught, burning 
small coke and Rubbli Kulm likely to provide the most satisfactory commer- 
cial results in view of the comparatively low cost of Italian labour. Pro- 
vision was made for 15 different periods of drying, the total tinies for drying 
and coagulating varying from 2 to 3i hoiu«. Regarding fuel consumption, 
this was from 4*9 tons of fuel oil to six tons per 100 of washed beet, the oil 
having a heating value of 10,500 calories (18,900 B.T.U.), corresponding to 
6*86 to 8*4 tons of 7500 calories (13,500 B.T.U.) fuel per 100 tons. 

The machine worked continuously from early September until December 
21st, 1926, and the Company at Sanguinetto were so satisfied that they 
decided to put down for the 1927 campaign a larger 100- ton machine to work 
alongside the first. It is practically a duplicate of the earlier, except in several 
minor details which embody the results of experience with the earUer machine, 
the method of feeding the wet cossettes, the provision of a further drying band 
in the top drying chamber, and the use of oil fuel in the furnaces. Both 
machines are at work producing very satisfactory cossettes from a crop 
which, for Italy, is exceptionally high in sugar content. The fuel consump* 
tions are extremely low, and there is no trouble from unconsumed fuel oil 
being carried forward to the cossettes from the burners. 

Among new companies recently formed in the U.K. are the following : Sugar 
Trust, Ltd., 66, Coleman Street, E.C. 2 (225,049). Public. To build factories and 

works, etc. Nominal capital, £12,000 in is. shares. 

i White Paper, Cmd., 2848 (1925). 
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Sugar ManuaL (Cifra Ltd., Bishopsgate, London, £.0. 2.) 2s. 6d. 

This is a useful 100-page manual, published by an iagiiing house in London,. 
jtTid is the first one that has come to our notice that gives imder one cover a list 
. — drawn up on the lines of the Stock Exchange Yearbook — of all the sugar com* 
panies registered in the United Kingdom, as well as a few of the leading Americatn 
and Canadian ones. Some 30 preliminary pages are devoted to data on the sugar 
industry (Consumption, Production, Beet Sugar, Beet Sugar Factories, the Beet 
Subsidy, Sugar Prices, etc.) which bear evidence of careful preparation and are 
based on information supplied by competent authorities. We note with interest 
that an attempt is mcule to estimate — and that favourably — the prospects of the 
home beet industry when the subsidy entirely ceases. Assuming a fewjtory dealing* 
with 80,000 tons of roots, and taking sugar at 30s. per cwt., the balance of profit 
at the end of a campaign is put at rather over £50,000. But it is assumed also that 
the farmer will be then able to grow and sell beet profitably at 37s. fid. per ton. 
This manual is of course mainly intended as a means to attract investors to the 
sugar industry, but it is well worth the study of all those who wish to get some idea 
of the financial side of the beet sugeur production at home, and to a smaller extent 
of cane sugar manufacture abroad. 

Desiccation of Sugar Beet and the Extraction of Sugar : With a Note on the Treatment 
of Sugar Beet Effluents. B. J. Owen, Institute of Agricultural Engineering, 
University of Oxford. (H.M. Stationery Office, London.) 1927. Price : 
2s. 8d., including postage. 

Dr. Owen has now submitted to the Ministry of Agriculture his full report 
on his investigations into the desiccation (De Vecchis) process, accounts of some 
of his results having already been given. ^ A considerable amount of experimental 
matter is here presented, and a summary of the most important of it is given else- 
where. An account is given also of experiments on the screening and filtering of 
beet factory effluents, using a Brackett, two-stage, cup-t5^e screen, and a Pennell- 
Wyllie filter. This apj>endix will also bo dealt with later. 

Tabelle zfir Berechnung der Schmutzprozente. (Tables for the Calculation of the 
Dirt Tare.) W. Hirschfeld. (Rudolf Katbke, Publisher, Magdeburg.) 
1927. Price : RM. 15. 

These tables give the gross, tare, and nett figures from 2 to fi5 per cent, for 
600 to 6600 kg. with intervals of 10, and from 6500 to 60,000 kg. with intervals of 
6000, thus enabling any computation of the dirt taxt to be made rapidly and 
accurately. The printing is clear, the paper good, and the linen binding strong, 
and suitable for much handling. 


Honderd Jaar Machine-Industrie op Oostenbrug, Amsterdam. Dr. M. G. de Boor. 
(Druk de Bussy, Amsterdam, Holland.) 1927. 

This volume heis b^n published to conunemorate the centenary of the foim- 
dation of the well-known Werkspoor firm of Amsterdam. It is an historical publi* 
cation of great interest, illustrating well in text and in picture the considerable 
piui) played by Werkspoob in the development of several branches of engineering, 
not least in that concerned in the supply of sugar machinery. 

Van Nostrand’s Chemical Annual. Edited by John C. Olsen, Ph.D., D.Sc. Sixth 
issue. (Chapman & Hall, Ltd., London.) 1927. Price : 21s. net. 

Van Nostband’s Chemical Annual, now in its sixth edition, is a laboratory 
reference book of data, largely numerical, much used in the U.S.A. It covers a 
very wide range, and presents a very great mass of information in an orderly form, 
dealing with every branch of pure and « applied chemistry. Among the additions 
to this new issue are tables on H.I.C. values, isotopes, specific gravity and solubility. 

It is a very valuable vade mecum for the chemist. 

- - 1926764271927, “l46. “ 
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Brevities. 


The British Association of Chemists* which is a body eadsting in the XT.K. to 
promote the status and interests of technical and analytical chemists, has just 
issued the first number of their new publication The OhenUeal PractiHanerf which 
makes an eloquent plea for co-operation on the part of various organizations 
regarding the needs and activities of the chemical profession. 

Sugar bags made from the fibre of McUva cubana are said to be found 
much more economical than those imported from India, the price of which is 3fi-38 
oents each.' This textile was grown at the Experiment Station of Santiago de las 
Vegas, Cuba, euid the satisfactory results there obtained in the cultivation and weav- 
ing of the new fibre have led to the manufacture of these bags in that country. 

A company with a provisional capital of one million yen has been formed in 
Tokio for the purpose of paper production from bagasse according to the patented 
process of Umeshibo Suzuki. In Formosa it is estimated there is available enough 
bagasse to produce the same amoimt of paper as is at present furnished by 
mifiion cub. ft. of wood. A plant has be^ installed at the Giran Sugar Mill, 
Formosa. 

To difierentiate vegetable from animal charcoal, it is recommended that 
charcoal, starch and rosin, in the proportion of 2 : 1 : 1, are mixed, a finger print 
taken, the fine mixture dusted over with a soft brush, the superfiuous powder re- 
moved, and the glass heated for a few seconds over a non-blackening fiame. A 
black ^ed inprint, like an etching, is obtained with vegetable charcoals, but no 
fixation occurs with animal charcoals. 


The Fulton Iron Works Company has acquired a substantial interest in the 
Foos Engine Company, a firm who build Diesel engines ; and the two companies, 
though each retaining its identity, will work in co-operation. Small Diesel engines 
will be manufetctured by the Foos plant at Springfield, Ohio, and large ones (up to 
2000 h.p.) by the Fulton Co.’s plant at St. Louis. The Fulton Sales Organization 
will attend to the sales of idl ranges of Diesel plant. 

Certain changes in the personnel of the Darco Sales Corporation cure aimoimced. 
Mr. A. A. Jackson, who has been associated with the firm since its organization 
in 1922, has resided his post as Vice-President. Mr. Hbbbekt G. Sidbbottom, 
who heui had a wide experience in the chemical industry and was for many years 
secretary of the New York section of the American Chemical Society, ^has been 
appoint^ assistant to the President, Mr. Georob C. Lewis. 

Tests conducted at Iowa State College on jelly -making using cane and beet 
sugars under identical conditions have led to the conclusions that failures are not 
due to the kind of sugcu: used, but to one or more of the following conditions : To 
the juice containing too little pectin, too little acid, or too much water ; to the jelly 
being boiled too long ; or, again, to the addition of too little or too much sugar for 
the amount of pectin in the juice, a very firm hard jeMy being produced m the former 
case, and a thin, sticky, 83 rrupy jelly in the latter. 


An exhaustive senes of experiments carried out by E. Haselhoff and W. 
Elbert^ on the effect on subsequent growth and yield of treating the seeds of many 
plants with solutions of manganese and magnesium salts, and of certain proprietary 
preparations, leads to the conclusion that no case can be made out for any general 
stimulating action of such solutions on plant growth. Pofoff’s results, for example, 
could not be confirmed. 

Dr. Ph. van Habbevbld reminds agnculturists that oachaza or filter-press 
mud has only a very limited value as a fertilizer. In 33 samples, with an average 
water content of 29 per cent., the average content of nitrogen was 0*8 per cent., 
so that li^e quantities are required to give sufficient quantity of nitrogen. This 
nitrogen is present in slowly available form. Its phosphate content, moreover, 
ordinarily is very low, furnace ashes having a much hi^er value in tins respect. 
During 1926 only seven centrals in Java out of 177 used filter-press mud for manuring. 

^ JBuOtHn of the Pan-Ameriean Union, *Jjomdw, VermehM'^Stat., 1927, 106, 286-822. 
s The PlanUr, 1927,«9, No. 19, 865-866. 
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OOLOBIMBTBY, AND THE ImPBOVBMENT OP THE StAHMEB CoLOBIMETEB. K. Zett* 
Zeitach, Zitckerind, Czecho-Slov,, 1927, 57^ No. 6, 67-63. 

An exact determination of colour in sugar factory products is of importance 
in white sugar factories ; and, besides the Lovibond, Josse, Oswald, Goerz, Hess- 
Ives and HoSmann instruments, the Stammer is largely used. This last-mentioned 
colorimeter is, however, subject to a number of sources of error among which may 
be mentioned the following : the zero-p<unt sometimes cannot bo adjusted, it being 
impossible to bring the two halves of the field of vision to the same colour^ ; normal 

and half -normal glasses are sometimes confused on 
account of their similarity ; prisms and ocular lenses 
may require cleaning; and the light used may be unsuit- 
able, since the yeilo>\er this is, the more inexact will 
be the roadmgs. diffused day-light, or a true day-light 
lamp being the best to use. A further €uid more im- 
portant source of error is the composition of the colour 
of the glasses, which is made up of a mixture of red, 
green and yellow, or rather greyish-yellow, in order to 
match the colour of sugar products. But the proportion 
of these primary colours is not always the same in the 
different products encountered in the factory and 
refinery, those composing clarified juice and evaporator 
syrup, for example, bemg different from those making 
up molasses and after-products (e.g., re-melts), which 
latter two always contain more red. Not only this, but 
the colour-glasses are not constant. An examination 
of the colour components of J, J and nonual glasses 
of various colorimeters has been made by the author 
at the Prague Sugar Experiment Station using the 
Hess-Ives instrument for so doing, and even in the case 
of new glasses of the same maker these were found 
sometimes to vary, so that not only their tint, but also 
their intensity was variable. It was possible with 
some of these glasses to match normal, clarified (beet) 
juices, but with others of them, e.g., those containing 
a lower proportion of red, €Ui exact compensation of the two halves was not possible. 
It is suggested in such circumstances that compensation should be effected by the 
use of a red-glass wedge, which may be inserted either on the glass or the solution 
side, as the case demands, in order to add red where this is necessary so as to 
obtain a more equal match. Normal clarified juices require a glass containing 
80 of yellow, 27 of red, and 8 of green (expressed in Hess-Ives units), while molasses 
should have one in the proportion of 80 : 42 : 16, this latter colour thus being much 
redder and greyer. In the case of cloudy solutions (which cannot be cleared by 
filtering) the two halves of the field will not match in the ordinary way, this being 
owing to the fact that, due to the fine suspensions, less light is transmitted. A device 
for obtaining a more exact reading consists in slightly screening the opening ad- 
mitting light to the glasses, so as to diminish the amount admitted, while at the same 
time adjusting the height of the juice-column, until an equal groyish-yellowttion 
is obtained in the two halves. Coming now to cases in which the tint of the solution 
differs distinctly from that of the colour-glasses, so that the sides of the double-field 
are unequal, the author here advises that monochromatic light should be used to 
match eckjh of the components, a bluish-violet filter being used for the yellow, a 
green for the red, and a red one for the green. In this way the colours composing 
all factory products can be measured, €uid thus the moderate-priced Stammer 
instrume nt adapted to give the seune colour analyses as the more costly colorimeters. 

^ ^ This Review is copyright, and no part of it may be reproduced without permission.-- 
Bditor, J.Sjr, 

* This, of course, is not so in instruments of the best construction. 
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Errob in Polarization prodttobd by Evaporation. C. Rudolph Kargl. Zeiteoh^ 
Zuckerind, Czecho-Zuckerind,, 1927, 51, No, 43, 519-523. 

One of the errors occurring in the determination of the polarization of sugcur 
products, e.g., raw sugars, is that arising from the concentration of the solution 
during filtration as the result of evaporation. Bates cuid Phelps^ have shown 
that when the funnel is uncovered and when part of the solution is returned for 
re-filtering, the increase in polarization may amount to several tenths of a degree ; 
but that, on the other hand, when the funnel is covered with a clock-glass, prac- 
tically no increase results. In Ozecho-Slovakian sugar faustory laboratories this 
precaution is not generally observed, a filtering arrangement, aa prescribed by 




Fig. 8. 



Fig. 4. 


Mategczek (Fig. 1) being often used, the long cone of filter-paper protruding 
from the funnel ” not permitting covering. Weiss, however, has modified this 
arrangement for rapid filtration, the cone of the paper resting on a ring, well inside 
the “ funnel,** which is closed by a plate as shown (Fig. 2). Vondrak recommends 
the stem-less funnel arrangement,* which in modified form is in use in the Prague 
Sugar Experiment Station (Fig. 3). In order further to investigate this matter, 
the wnter ascertained the loss of weight directly, neumely by weighing the whole 
filtering apparatus on a balance with a sensitivity of 0*02 grms., 100 c.c. of normal 
weight solution of raw beet sugar, clarified with 1*5 c.c. of basic load acetate solution 
being filtered, the time allowed being 10 mins. Using the apparatus depicted in 
Fig. 1, the water evaporated during the time stated was 0*06 grm., this being equiva- 
lent to an increase of polarization of about 0*05° V. In the funnel apparatus shown 
in Fig. 3, which was covered, the loss was only about 0*004 grm., the change in the 
polarization therefore being practically nothing. This was under ordinary labora- 
tory conditions of low temperature and average atmospheric moisture. In extreme 
eases Fig. 1 apparatus was capable of giving rise to a loss of 0*2 grm. in the weight, 
i.e., a rise of polarization of about 0*2° V., or 60 times greater than in the closed 
funnel arrangement. But while the ordinary stem-less funnel device obviates 
practically the error in question, it filters slowly, taking in fact about twice as long 
to pass say 60 c.c. as the so-called ring ** apparatus shown in Figs. 1 and 3, due, 
no doubt, to the fact that in the first the whole of th^ area lies against the side of the 
funnel, whereas in the second arrangement only a small part of the surface is so 
impeded. Consequently the author has again modified the Mategczek arrangement 
to the arrangement in Fig. 4, the neck of the funnel being provided with a couple 
of openings so that none of the filtrate collects there. Using this device the loss 
of weight during filtration is only 0*003 when covered and 0*102 grm. when uncovered, 
this being at 19° C. (66°F.) and 60 per cent, hygroscopicity. 


H.I.C. : Comparison of Colorimetric and Potentiometric Results in Cane 
Factories. H. A. Cook. Reports of the AssodcUion of Hawaiian Sugar 
Technologists, 1927, 110-115. 

In nearly all the factories of the T.H., the spot-plate method, using a colour- 
chart adopted by the Experiment Station, is in use, and a careful comparison repre* 
■anting over one thousand determinations has been kept between the r es ults thus 
1914, 266. Tbw/i. Zuckennd,, 1910, 1006. 
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obtainedy and those fotmd by the potentiometric procedure, recognised to be the more 
accurate. On the whole the results given by the colorimetric method agree within 
0«2 pH of those found potentiometrically, which is accurate for all practical purposes. 
A few wide variations are, however, shown, the greatest being 0*6 pH using brom 
thymol blue on imdiluted juice, but such differences will not occur if (as specified 
by the Experiment Station) the juice bo tested at a 1 : 3 dilution. Another difierence 
was about 0*4 pH with brom thymol blue in the upper part of its colour range, 
which appears unavoidable with this indicator, as comparisons at this part of the 
scale are difficult, owing to the slight variations in colour, and due also to the influence 
of the colour of tho solution. Yet another difference observed, not a considerable one, 
was 0*26 pH on the low spot of the phenol red scale. But the average values of all 
the colours over the effective ranges gave differences considerably under 0*2 pH, 
which can be regarded as very satisfactory for present purposes. In using brom 
thymol blue, it is true that tho colouring matter of the juice exercises some effect, 
but accurate results can be obtained up to 7*2 pH, while, as regards spots above this, 
they can be determined by both phenol red and cresol red. These two indicators give 
results about as accurate on the undiluted as on the diluted juice, though the colours 
are clearer and more easily placed in the latter case. In using thymol blue, dilution 
has little effect up to pH 8*6, and between 8*6 and 9*0 the results are a little more 
accurate when the liquid is diluted. Some of the main factors which tend to influence 
the reliability of the results are in addition to colour and dilution : salt content, 
lighting, reaction of tho indicator solution, skill in judgment of colours, care and skill 
in mcuiipulation. If the effect of colour and turbidity could be compensated, still 
more accurate results would undoubtedly be secured. Dilution changes the concen- 
tration of the solution, and therefore the concentration of the salts and hydrogen ions, 
and thereby the degree of dissociation of the complex salts and other substances 
present in the solution. Fortunately, most of our juices are sufficiently buffered to 
offset the effect of dilution to such an extent that {)ractically accurate results are 
secured. In as much as the results are usually more accurate, a dilution of one part 
of juice with three parts of distilled water is still recommended. Undoubtedly there 
is to be expected some salt effect on the indicator, depending upon the salt content of 
different juices. Lighting is an important factor. The best is good, clear daylight, 
not direct sunlight, preferably from a north source. If a night shift is operated so 
that artificial light is required, the day work should also be done by the same lighting 
system, a blue dayliglit globe giving good results. It must be remembered that 
the reaction of the indicator solution will influence the results. Technique, 
cleanliness and care should always be exercised and contamination from any source 
should be avoided. The colorimetric method is simple, and if the instructions are 
observed, accurate results should be obtained. 

CoMPOKENTS or Canb Juicb : Their Behavioor in the Process of Sugar Manu- 
facture. F. Hardy. Tropical Agriculture (Sugar Supplement), 1927, 4 , 
No. 9, 38-40. 

Assuming average figures, the components of cane juice other than sugars 
occur in the following entities and amounts : carbohydrates other than sugars, 
comprising hemicellulosos and pentosans (chiefly xylan) 8-5, and pectins, 1-6 ; 
orgcmic nitrogen compounds, consisting of higher proteins (mainly of the albumin 
type) 7’0, simple proteins (as albumoses and peptones) 2*0, amino-acids (as glycin 
and aspartic acid) 9*5, and acid-amides, (chiefly asparagin) 15-5 ; organic acids, 
other than above, including vegetable acids and carbohydrate acids (e.g., aconitic, 
oxalic, succinic, glycollic and malic acids) 13*0 per cent. ; colouring matters (including 
chlorophyll, anthocyans, saccharetin, and tannins) 17 per cent. ; waxes, fats and soaps 
17 per cent. ; inorganic salts (including phosphates, chlorides, sulphates, silicates 
and nitrates of sodium, potassium, calcium, magnesium, aluminium and iron) 
7 per cent. ; and silica, free or in organic combination, 2*0 per cent. In this summary 
it is to be noted that more than one-third of the total solids-not-sugar are organic 
compounds of the protein type ; that waxes, fats emd soaps occur in expectedly 
large proportion, and that the gums and pectins *’ occur in relatively low amounts. 
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though they cause perhaps the most trouble in regard to elimination in the prooeas 
of clarification. Of the non-sugars mentioned above, the hemioellulosee, pentoeana 
and pectins, the higher proteins, the waxes, fats and soaps and the free silica are in 
colloidal solution, and possibly some of the others as well. Begarding the detrimental 
efieot of heat, sucrose is inverted at pH 4*6-5*8 ; and furthermore, prolonged heating 
of sucrose in solution leads to caramelization with concomitant undesirable darlceDing 
in colour. The oxidation of hexose sxigars into various volatile, or dark-coloured, 
or acidic substances, is also doubtless enhanced by heating, although other factors, 
such as alkalinity and the presence of phosphates and iron, are probably of greater 
moment.^ Heating also accelerates the hydrolysis of hemicelluloses and of the true- 
cellulosic components of bagacillo. This generates further quantities of gummy 
pentosans, and is therefore highly detrimental. On the other hand, heating pro- 
duces some beneficial efiects, colloidal substances such as hemicelluloses, pentosans, 
pectins, proteins and silica, are prone to dehydration, which may cause their precipi- 
tation (in the case of albumin), or facilitate their subsequent elimination by lime 
(in the case of silica and perhaps of pectins). It may at least render them somewhat 
more susceptible of removal by physical agents which act through surface combina- 
tion (** adsorption ’*). In the case of organo-silica compoimds, believed by some to 
occur in sugar cane juice, heating may efiect fission, so that the silica fraction is 
separated in a more or less hydrated state. Continued hydrolysis may efiect some 
disruption of pentosans and pectins into pentose sugar and other simple non-oolloidal 
residues, though little is yet known of the possible significance of this action, 
which may have far-reaching importance. Addition of lime firstly reduces acidity, 
and may impart alkalinity, and secondly, adds calcium to the juice. Neutralization 
of acidity prevents loss of sucrose through hydrolysis, but alkalinity encourages 
the oxidation of hexose sugars, and increases the formation of dark-coloured ** humic** 
substances resulting from this change, and from a similar change that may also 
aSect the carbohydrate non-sugars, such as pentosans. Addition of calcium pro- 
duces profound results, it combines with proteins to form insoluble coagula which 
settle ; it forma insoluble compounds with some of the organic acids, and with many 
of the inorganic salts, notably phosphates ; it may yield a certain eunoimt of insoluble 
calcium pectinate ; it produces insoluble calcium soaps from the fats and waxes, 
and it combines with and precipitates free silica and clay. Furthermore, some of 
these various lime-precipitates are said to carry down with them significant amounts 
of the less amenable impurities, such as pectins, pentosans, proteins, and colouring 
matters. Belief in this last mentioned fact has partly led to the deliberate addition 
of phosphoric acid or of soluble phosphates to cane juices deficient in phosphate, 
in order to improve their defecation by liming, and to the practices of sulphitation 
and of carbonation in white-sugar manufacture. Fats, waxes and soaps may give 
great trouble both because of the difficulty in efiecting their precipitation, and because 
of their greasy nature, which renders limed cane juice filtration slow and tedious. 
Liming only partly precipitates them, and cloudiness in limed and settled juices is 
frequently attributed to their presence. Furthermore, the calcium salts (“ soaps *’) 
derived from them are a common cause of evaporator scale. Pentosans and pectins 
escape complete precipitation by heat and liine, although they may be partly elimin- 
ated by adsorbents, such as diatomaceous earth, various chars, and surface-reactive 
precipitates, such as calcium phosphate, calcium sulphite emd calcium carbonate 
that are generated in limed juices by various procedures. Ordinarily, most of the 
pentosans and much of the pectins pass into the final molasses. Their presence in 
molasses somewhat inhibits crystallization, but apparently not so much as the so- 
called “ melassigenic ** inorganic salts, such as alkali-chlorides, to which are nowadays 
ascribed the chief power of preventing sucrose crystallization. Chlorophyll is 
present in suspension especially in cane juice from unripe canes. It is usually 
easily eliminated. Anthocyan pigments, which occur in significant amount only 
in the juices from red and purple-rinded canes, exhibit characteristic colour changes 
CU9 the re€u$tion of the juice is cdtered by liming. In acid juices, the colour is pink ; 
in alkaline juices, it is dirty blue-green. Excess of lime appears to effect some pre- 


i See Hasdt ; IMJ,, 1926, 494. 
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cipitation of anthooyan pigments ; cuisorbent chars, even in acid media, completely 
remove them, but sulphur dioxide does not perceptibly bleach them. Traces of 
ferric salts, such as may gain access to cane juice from iron mill-rollers or other fac- 
tory machinery, react with anthocyems to yield brown coloured products Akin to 
iron-tannin compoimds. The tannin of cane juice is derived mainly from eane-tops 
and stem-buds or “ eyes.” It possesses the chief properties of catechol, or iron- 
greening tannins. Although not itself a true colouring matter, cane-tannin reacts 
with traces of ferric salts to form an intensely coloured substance difficult to remove 
from cane juices, but amenable to bleaching by sulphur dioxide, and to complete 
removal by adsorbent chars. Saccharetin is an ill-defined pigment that appears to 
originate in the lignin component of cane-fibre or bagacillo from which it appears 
to be most readily split by hydrolysis in alkedine media. It may be the same as, or 
similar to, the yellow or rich-brown pigments that arise when almost any carbohy- 
drate is treated with an alkali such as lime. It is similar to tannins in many of its 
reactions, forming deep sepia-brown compoimds with ferric salts, and pale-coloured 
compounds when reduced by sulphur dioxide. It is only through a full knowledge 
of the nature of the properties and relationships of these various compounds, that 
satisfactory control of the processes of sugar mcmufact^ire can be attained, and the 
value of suggested new procedures accurately assessed. 

On the Eueotbicaii Detebmination of Ash. K. Sandera. Zeitach. Zuckerind* 
OzechO’Slov,, 1927, 51, No, 49, 603-612. In a previous article an apparatus for 
dete r m i n ing the electrical conductivity of sugar solutions, using optical indication 
for the balancing of resistemoes, instead of the usual telephonic methods, was des- 
cribed.^ This apparatus is now on the market in a suitable case, directions for its 
operation being here given. It is not right to judge the conductimetric method on 
the tact of its giving results agreeing with gravimetric figures. It really gives a difterent 
idea of the non-sugar content, based on its inorganic anions or strong organic acid 
anions, as the case may be, and these data may be of more valt'e than the mere 
” ash ” determination as found by incineration. — ^Micbosoopy of Sugab Cbystaxs. 
P. Honig. Archief, 1927, 35, II, No. 27, 693-697. Much useful information can be 
obtained by the microscopical examination of sugar crystals, and among obser- 
vations made are the following : When water is used for dissolving up false grain, 
the large crystals are injured, being etched ; steam used as covering medium in 
the centrifugal also affects the surface, the more so the higher the temperature, but 
covering with saturated syrup (€is in refining) has least effect. Syrups before cry- 
stallization may be cloudy, but bright after crystallization, which difference is seen 
under the microscope to 1^ due to the inclusion of the insoluble matter in the inter- 
stices of tho growing crystals. These points are illustrated by 15 micro-photographs. 
— ^Tests with SwEBTiiANn and Kboog Pbesses. T. van der Linden. Archief 
{Verelagen, afi. No, 4), 1927, 101-108. Using syrup containing sulphite scums 
(from the Bach white sugar process), two Sweetland presses having a total filtering 
area of 130 sq. metres did the same work as six Kroog’s liaving 288 sq. metres 
capacity ; the Sweetlands required less water for sweetening off down to a certain 
sugar content. Less labour also, but tho scums had to be detached with water, 
steam being insufficient. From tests made with sulphitation juice, it was calculated 
that per 25,000 piculs (1535 long tons) of cane, 3 would just suffice, 5 being really 
necessary, — Cleanino the Evapobatob. Ch. H. Nielsen. Archief {Veralagen, 
afl. No. 4), 1927, 108-117. Instead of scraping off scale every few weeks, it is more 
economic^ in tiniA to stop every few days (12 hours at a tune), as the scale is then 
softer and more readily removed, the hours of stoppage thus being reducible from 
about 862 (in 1924) to 261 (last season). In the discussion R*. F. H. Schmidt said 
” Sugar House Alkali” had given good results, and G. Benthem confirmed this. — 
pH Valxtes fob Invebsion, Eknile Saillard. Suppl, hebd,, Noa. 1995, 1998, and 
No, 2000. Following are the pH values at which at 100® C. inversion is incipient ; 
factory molasses, 4*92 ; second massecuites, 5*62 ; and second sugars. 5*50. In- 
version at 100® C. requires a higher pH than at 80® C., but the difference is not 
great. These values relate to beet products only. p 
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UNITED STATES. 

Cans Mill Ikstallation havino Subfagb-Sfeed Dhtebenobs between Gbooved 
Intebmeshing Bolls. Franklin Farrel, Jr. (assignor to Farrel Foundry 
and Machine Co.» of Ansonia, Connecticut, U.S A ). 1,635,263. July 12th, 

1927. 

In the mill shown in Fig. 1 is a preliminary crusher A, in front of a juice 
expressing mill B, the crusher comprising a pair of toothed rolls 10, mounted in a stand 
or housing 11. There may be two or more crushing rolls, but in the embodiment 
tinder discussion the cane from the field is delivered to the pair of rolls 10 by a 
suitable conveyor and chute (not shown), the stalks then pass directly to the mill B, 
consisting of rolls 12, 13 and 14 which crush and express a portion of the juice from 
the cctne, the mill B being followed by a plurality of similar mills. The crushing rolls 
10 preferably will be provided with annular grooves, and with longitudinal grooves 
forming, in connexion with the annular grooves, teeth for hooking or drawing in the 
cane so that the latter will be fed into the machine uniformly and expeditiously. A 

It has a plurality of circumferential 
grooves 10* and a plurality of gen- 
erally longitudintd grooves 10^ The 
circumferential grooves of each 
crusher roll mesh with those of the 
other roll, and the grooves 1 O'* form 
interruptions in the circumferenti«d 
grooves and create teeth that are 
adapted to draw in the cane. With 
the purpose of increasing the shred* 
ding effect of the rolls, both of the 
preliminary crusher, and three-roll 
mill, and of augmenting the capacity 
of the machine, a differential motion 
of one roll relatively to its co -acting 
roll is provided. One roll rotates at 
a materially greater surface speed 
than the roll on the opposite side 
of the cane stalk. The result is 
the stalks are tom apart more 
thoroughly and more effectively 
shredded and opened up, separating 
the individual fibres of the cane 
to a considerable degree. By shred- 
ding the cane in this memner the 
fib):ips are put in a condition in 
which they will readily give their 
juice when they are subjected to 
the increased squeezing action of the following rolls. The best results are ob* 
tained where the surface speed of one crushing roll is at least 5 per cent, greater 
than that of its co-acting roll. In Fig. 1, one of the crusher rolls has a surface speed 
substanticdly 10 per cent, greater than its mate, and one of the rolls of the mill B 
has a surface speed substantially 10 'per cent, higher than that of a co-acting roll. 
In the particular form shown in Fig. 1, the top crusher roll has a surface speed sub- 
stantially 10 per cent, greater than that of the lower crusher roll, and the top roll 12 
has a surface speed substantially 10 per cent, greater than that of its co-acting 
lower roll 18. In this particular case also, the speed of roll 12 is the same aa that 

^ Oopiet of ftpeollltiatlont of patento with their drawing! can be obtained on applioation to tlw 
following — United Kingdom : Patent Office, Sales Branco, 35, Southampton Bailaings, Ohanoery 
Lane, London. W.0.3 (price It. each). Abstracts of United Kingdom Mtente marked in our Bevlew 
with a star (*) are reproduced from the TUuetrated Offleied Joumett (Patenti), with the permissieii of 
the Oontroller of fl.M. Stationer? Office, London. Sometimes only the drawing or drawings are 
so reproduced. United Statee: Commissioner of Patents, Washington. DO. (price 10 cents each). 
Franee t L'lmprimerie Nationale, 87, rue Viellle, dU|Temple, Paris. Germany : Patentamt, Berlin,. 
•Oermany. 


suitable roll for the purpose is shown in Fig. 6. 
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of bagaaae roll 14. It will be seen therefore that in the three-roll mill, as in the 
crusher, circumferentially grooved intermeshing upper and lower rolls have surface 
speeds which differ substantially from each other. Changes may be made in the 
details however, without departure from the principles involved. In the case under 
discussion the two co-acting crusher rolls 10 are of substantially the same diameter ; 
and the three rolls of mill B are all of substantially the same diameter, which diameter 
will in practice be preferably but not necessarily slightly greater than the diameter of 
rolls 10. The differential motion may be obtained by intermeshing gears on the roll 
shafts, having a dissimilar number of teeth. The gear 16, by which the upper roll 
10 is driven, has a somewhat smaller number of teeth than its co-aeting gear 17, 
the difference in the number of teeth being so chosen as to bring about the relative 
roll speeds desired, the difference in this particular case being substantially 10 per 
cent., as above stated. The lower roll 10 is driven by a shaft IS on which gear 17 is 
moimted, the gear 16 being mounted on the shaft of the upper roll 10. The mill B is 
driven from a shaft 19 connected with or carrying the rooll 12, and a gear 20 on said 
shaft meshes with a gear 21 on the shaft of cane roll 13 and with a gear 22 on the shaft 
of bagasse roll 14. In this particular case, the gear 21 has a larger number of teeth 
than the gears 20 and 22, such number being so chosen as to effect the drive of the 
top roll at a surface speed which is 10 per cent, higher than that of the cane roll 13. 
The grooving of the rolls 20, 21 and 22 is shown in Fig. 4. In the modified form shown 
in Fig. 3, the preliminary crusher A is the same as that previously described, but in 
the three-roll mill the cane roll 13 , instead of being of substantially the same dia- 
meter as the other rolls of mill B^ is of somewhat smaller diameter. It has, however, 
the same number of revs, per min., owing to the fact that in this case gears (not shown) 
having an even number of teeth are mounted on the shafts of rolls 12, 13*^ and inter- 
mesh, in accordance with the usual practice, in which manner the relative surface 
speed of the cane roll is decreased. In such a mill, also, the surface speed of the 
top roll is at least 6 per cent, greater than that of the cane foil and m this pcurticular' 
case the top roll surface speed is about 10 per cent, faster than the cane roll surface 
speed, as in the ciise previously described. In the mill B or B', on the other hand, 
the top roll has a greater surfctce speed €md while the stalks are held by the cane roll 
the top roll ribs tear them apart and shred them. In this particular case the cane 
roll grooves are smaller than those of the top roll, as shown in Fig. 4, and the roll 
with the small grooves is the slower one. As a general rule the crusher rolls are pro- 
vided with teeth, and the ribs of the upper and lower crusher roll are of the same 
pitch, corresponding somewhat to the top roll and bagasse roll of the three-roll 
mill, although usually the pitch is greater than in the case of these particular rolls of 
the three-roll mill. The ceme roll is set farther apart from the top roll than is the 
bagasse roll, although the distance between the top roll and cane roll is usually some- 
what less than the distance between the two crusher rolls 10. As the top roll and 
bagasse roll are set quite close together, they can exert a powerful squeezing action 
on the cane, and as the cane has been effectively shredded in the cruder and in the 
bite of the top roll and cane roll, the squeezing action in the close bite of the top roll 
and bagcusse roll of the three-roll mill is very effective in extracting juice. It is 
preferred to increase the sxuface speed of the top roll relatively to that of the ccme 
roll, in the three-roll mill, on CKscoimt of the tendency of the faster roll, i.e., top roll, 
to carry along the cane in the same general direction as the curvature of the upper 
surface of the turn plate, which thus cleans off the latter cuid prevents ologging. 
By providing a friction motion on the ccme between the top roll and cane roll, the 
cane is better conditioned, by the resulting shredding effect -for the subsequent 
heavy squeezing action, produced by the top roll in combination with the closely 
set bagasse roll. It may be advantageous in oases, to differentiate the surface speeds 
of the top roll and bagasse roll, respectively, for producing a shredding action which 
will be of value in the following mill ; and in such oases, whether the top roll or the 
bagasse roll may be the faster one. This surface speed difference, also, may be effec- 
ted by dissimilar toothing of the gears or by difference in the roll diameters, as in 
the cases previously mentioned. Usually the pressure between the top and bagasse 
rolls of the three-roll mill is greater than that between the rolls of ihe preliminary 
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orusher* The pressure in the preliminary crusher may be, say, 250 tons, whereas 
that in the first three-roll mill may be, say, 376 tons. The inventor is aware that 
in prior three-roll mills, and possibly in preliminary crushers, there have been sur- 
face-speed difierenoes between circi:^erentially grooved intermeshing rolls caused 
by the uneven wearing of the roll surfaces, in certain instances, and in some few cases 
there have perhaps been difierences of surface speed resulting from inaccuracy in 
manufacture or similar causes. In such cases, however, so far as he is advised, the 
surface speed difierence between co-acting rolls has not amounted to say, more than 
1 or 2 per cent., usually less, and it has been produced unintentionally and not by 
dissimilar gear toothing or for the purpose of producing the slightly increased shred- 
ding effect which may be incidentally caused thereby. Usually it is more convenient 
to have the two co-acting crusher rolls of the same diameter and drive them by gear 
having a dissimilar number of teeth as described, but it is obvious that in some cases 
the difference of surface speed might be obtained by differences of diameter of the 
crusher rolls, as explained in connexion with the top and cane rolls of the three-roll 
mill of Fig. 3. Other changes in this and similar respects may be made without 
depeu^ing from the scope of the invention as defined in the claims. 


Maobbation 07 Bagasse (Beet SmoES, eto.). Nlcolaas Nobel, of Pasoeroean, 
Java. 1,617,962. February 16th, 1927. 

The invention comprises maintaining an abundant liquid fiow passing from above 
to below through a thick mass of the sugcur-containing material, this mass being moved 
horizontally €uid the liquid dripped through, at least the greater part of it being 
used again and again. Bagasse, e.g., is conveyed by a plank-carrier in a thick 
blanket, about 75-100 cm. (29-39} in.) thick instead of the usual 20 cm. (8 m.), 
from one mill to the next with a velocity of }-l metre per minute. A short distance 
between the mills is sufficient for the applymg of this process and also a relatively 
small quantity of liquid, as same is repeatedly used. In most factories in Java, the 
distance between the adjacent rmills is too short for applying the known process. The 
liquid is poured upon the material at different pl6u;es and the liquid dripping through 
is received by separate receptacles, whilst each receptacle is filled up by the liquid 
from the adjacent receptacle at the end side of the conveying path (the lai^ receptacle 
being filled up by fresh liquid) and decreased by conveying a part of it to the adjeu^ent 

receptacle at the other side (the con- 
tents of the first receptacle being 
decrecused for macerating at a previous 
interval between the mills or for being 
added to the juice for further treat- 
ment or treated separately for sugar- 
extracting purposes). Due to the move- 
ment of the material the liquid contained 
therein is also conveyed to above the 
next rdbeptaole. The^ore the counter- 
eprrent action maybe improved by ap- 
plying means for expressing the material 
preferably a little distance before the 
place situated above the walls separating the receptacles. In the drawing an appa- 
ratus according to the invention is shown by way of an example. The endless belt 1 
to a plank carrier is supported by rollers 2, 3, 4 and 5. Under this carrier three hoppers 
6, 7 and 8 are provided above receptacles 9, 10 and 11. Through conduits 12, 13 
and 14 the macerating liquid is pumped from these receptacles to points above the 
mass of the sugar-contedning material, conveyed by the ceirrier and allowed to drip 
down upon such material. The receptacles are connected to each other by open 
overfiow conduits 16 and 16 respectively and the receptacle 11 is provided with an 
open overfiow 17. For expressing the material an endless belt 18 with its rollers and 
a drum 19 are provided some distance before the points rights above the separation 
lines between the hoppers. Before entering next mill, the material is expressed 
between rollers 20 and 21, the expressed liquid being conveyed throu^ a oonduit 
22 to the receptacle 0, in which some of thd macerating liquid, preferably fresh, t* 
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supplied through a pipe 23. Before the rollers 20 — 21 macerating liquid of fresh 
water may be supplied through a pipe 24. The capacity of the piunps pressing the 
liquid through the conduits 12, 13 and 14 is such that e.g. each pump conveys 50 
litres per sec., the conduits being e.g. of 8 in. diameter. The overflow 17 is lower 
than the overflow 16, which is lower than the overflow 15. A heating of the liquid 
may be applied, e.g. by introducing steam into the conduits 12, 13 and 14. 

Pbodxjotion op Powdbbkd Sugab Cans pob Food. Albert E. Kienzle, of Cairo, 
1,633,895. June 28th, 1927. 

Sugar cane is cut into chips or discs of preferably 2-5 mm. thickness and 
dried and ground, the flour so obtained owing to its considerable sugar content 
being used directly as an article of human and cattle food. If used for human nour- 
ishment, the flour may form a component of products such as ginger-breads, biscuits, 
cakes and sweetmeats generally ; and may also be used as an addition to cocoa, choco- 
late, artificial honey, fruits, jams, juices, syrups, and a variety of beverages and 
liquors such as lemonade, beer, wine, rum and liqueur. A further field of use of the 
flour is in distilling. If the chips are dried at a low temperature, a pure white or 
slightly yellow product is obtained, and the flour made therefrom has a honeylike 
taste and smell. If dried at a higher temperature, they become brown, and the 
flour made therefrom has the flavour and smell of malt. If dried at a still higher 
temperature, they become dark brown and the flour thereof may be used in the manu- 
facture of black-beers, and other products having a caramehzed sugar content. 
By further raising the drying temperature, a still more extensive conversion of the 
sugar is effected and the resulting product is not sweet but resembles roasted coffee 
with respect to its smell and taste and colouring quality. It is possible to divide up 
the cane into a portion rich and a portion poor in sugar. This can be done either by 
separating the rind and nodes from the remainder and subjecting the several portions 
to separate treatment or by suitably conducting the grinding process. The former 
being much harder than the pith are more resistant to pulverization and the coarser 
particles formed therefrom during grinding can bo separated to a certain extent from 
the finer particles of the pith by sifting. Flour obtained by grinding chips or 
discs uiay be divided by sifting into four grades ; the coarsest about 16 per cent, 
neeurly free from sugar, mainly consisting of the product of the rind and nodes, may 
be used as fuel or in cattle food. Sugar contents of the three further grades are as 
follows ; — 26-60 per cent, the co6u:se grade ; 40-70 per cent, the middle fineness ; 
50-80 per cent, for the finest grade. The finest and sweetest grade flour is 
particularly well adapted for use in the manufacture of confectionery €U3 the sole 
sweetening agent or in combination with sugar. The medium product is used for 
preparing sweet liquors ; and the coarsest in the production of alcohol. The 
following table shows the analysis of the finest and coarsest of three grades of flour 

i^'inest grade. CoarseBt grade. 

Fibre 8*71 . . . . 16-68 

Sugar 70-94 . . . . 68*97 

Other extractive matter free from mtrogen 16*88 .. .. 21-35 

Crude protein 1*63 . . . . 1*62 

Ash 1*84 .. .. 2-38 

from Otaheite cane with about 15 j>er cent, of sugar. In cutting the cane into chips 
or discs it is advisable to make the cuts inclined to the direction of the axis of the cane 
so as to produce discs of extended area in order to facilitate the drying and the grinding 
operations. Flour produced as above described is liable to decompose in moist 
climates. In order to avoid this difficulty, and to make a product adapted for 
exportation, it may be subjected to briquetting. In order to further assist the pre- 
serving efleot of the briquetting operation the briquettes may be paoked into cur- 
tight containers or they may be impregnated with preserving liquids or covered with a 
protecting layer such as a pure sugar coating. The form and size of the briquettes 
being immaterial, it is cdso possible to tightly pack the flour in portable receptacles 
suoh as sheet meted barrels so that the contents of a barrel as a whole forms one 
single briquette, 
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Tlie Intornatloiiai Sugar Jaurnai. 


[ 1927 . 


DuxTBOsa Mma. Wm. B. Newkirk (assignor to Intemattonil Patents Development 
Co.» of Wilmington, Del., U.S.A*)* 1,640,717. August 30th, 1027. A method of 

maicmg large grained orystalline dextrose from a staroh-oonverted solution consists 
in maintaining a relatively large quantity of dextrose crystals uniformly dispersed 
through a solution and gradually cooling the solution to maintain a supersaturation so 
slight that most of the dextrose cr 3 rstalliging out of the solution goes to build up the 
size of the crystals originally intrc^uoed. — Cane Cab. Robt. J. Magor) (assignor to 
the Magor Car Corporation, of Delaware, U.S.A.). 1,640,785. August 30th, 1927. 

In a partitionless cane car, the combination is claimed of an underframe including a 
side sill, and a cross bearer, of a belt rail extending parallel to the side sill and posi- 
tioned above the same, a plurality of side gates hinged at their upper edges to said 
belt rail and normally depending therefrom and abutting the side sill, two locking 
rods journalled to the side sill and coacting to constitute all the means for locking 
the gates in position engaging the side sill, a partition post between adjacent doors 
and connecting the side sill and belt rail, and buttress brace in rear of the partition 
post secured thereto and operatively disposed to brace the partition post and belt rail 
and to transmit strains thereon downwardly and inwardly to the cross bearer. — 
Pbodttotion of Glucose fbom Materials containino Cellulose. Ludolf 
Meiler and Heinrich Scholler, of Munich, Germany. 1,641,771. September 6th, 
1927. The process is claimed of producing glucose from cellulose-containing material 
which comprises treating tlie material with a mineral acid, treating the resulting 
mixture to the influence of mineral acid gas under pressure, diluting the resulting 
mixture without precipitation, separating the undissolved materials from the soluble 
ones, diluting the solution causing a precipitation, separating the precipitated mater- 
ials from the solution, treating the precipitated materials to form glucose and separa- 
ting the glucose from the solution. — Yeast Propagation from Molasses Cane. 
Arnold K. Balls, of Philadelphia, Pa., U.S.A. 1,642,192. September 13th, 1927. 
Claim is made for the method of growing yeast which comprises adding a yeast stock 
of Saccharomycea di^unctua to a mash of crude West Indian cane molasses and allow- 
ing the yeast to propagate therein. — Continuous Centrifugal Machine. Hans 
€• Behr, of Scarsdale, N.Y., U.S.A. 1,642,662. September 13th, 1927. In a device 
of the character described, the combination of a rotary fluid distributing member, a 
foraminous separating member surrounding the periphery of the same and a receiving 
member outside said foraminous separating member, the said foraminous separating 
member being mounted to rotate at a diflerent rate from the distributing member, 
and the receiving member mounted to rotate in phase therewith. — Centrifugal 
Machine fob tee MANUFACTU]EtE of PiLi Sugar. Ricardo Lehky» of Buenos 
Aires, Argentina. 1,628,321. May 10th, 1927. In centrifuging pild sugar there 
is at present a difliculty and a considerable loss of time involved in having to 
loosen the moulds which divide up the lumps of sugar in order that they may be taken 
out easily. Even after the removal of the mould, the lumps of sugar generally remain 
adhering to the sides of the drum. To overcome this difficulty, the inventor super- 
poses a ring, which, by meeuis of a special mechanisih is lifted at will on completion 
of centrifuging, thus loosening the lumps of sugQr and the moulds intoiposed between 
them. — Cane Harvester. Henry O. Scranton, of Jeanerette, La., U.S.A. 1,630,097. 
May 24th, 1 927. This is an improvement on a previous filing, ^ and consists principally 
in certain modifleations to the cutting mechanism, the claim now being for the 
following combination : In a harvester, a supporting frame, a vertical shaft journaled 
in the frame and provided with a cutter, a pivoted lever for raising and lowering the 
cutter, a toothed segment pivoted to the frame and provided with a rearwardly 
projecting arm, means for connecting the send arm with the pivoted lever, an opera- 
ting lever connected to the said segment and projecting forwardly of it, and a spring* 
controlled catch lever pivoted to the frame and provided with a tooth which nor- 
mally engages with the said segment, the free end portions of the said levers being 
arranged conveniently adjctcent to each other. 


• I.8J,, 1926 , 117 . 





ffttentft. 


UNITED KINGDOM. 

Dbyino Apparatus. MaKhlnenfabrik Grevenbroich, of Grevenbroich, Germany. 
275,239. July 27th, 1927 ; convention date, July 27th, 1920. Material is dried 
in the space between a casing and a ro^y perforated air or gas distributing-drum, 
the space between being divided by partitions into zones which communicate through 
openings controlled by dampers with an exhaust duct. The drum is provided with 
agitating vanes, and the dampers are controllable from without the casing. — Filtbb 
HAVING Sheet Filtbbing Matehials. E. J. Sweetland, of Hazleton, Penns., 
U.S.A. 275,333. A filter for concentrating liquids is adapted to operate in cycles 
of three periods, a filtering period, a cleaning period and a period of rest during which 
the cake dislodged from the filtering elements is allowed to settle out of the filtering 
zone. Dbying Suoab Beet. B. J. Owen, of the Institute of Agricultural Engineer- 
ing, Oxford University. 275,760. June 2l8t, 1926. Apparatus for drying beet 
cosset^, etc. consists of a vertical shaft a through which the 
material passes either continuously or intermittently while subjected 
to transverse currents of heated air which pass over heating tubes 
d^, from an inlet to an outlet c®, the sides of the shaft being 
inclined so that the time taken by the material in passing through 
the uppermost section of the shaft is substantially the same as that 
taken to saturate the air passing through the section. Bars f and 
ridges g are provided to retard the passage of the material through 
the centre of the shaft and to effect a thorough mixing of the material 
respectively. Several shafts may be disposed side by side and sup- 
plied with air from ducts arranged between them. — Rotaby Filtebs. 
E. J. Sweetland, of Hazleton. Penns., U.S.A. 275,779. July 23rd, 
1926. Filter discs are carried by a rotatable horizontal shaft 
mounted in one part of a two-part easing, means being provided for 
moving the parts relatively to one another axially of the shaft in 
order to open the casing. — ^Ammonium Phosphate and Ammonium 
Sulphate Febtilizeb. F. Liljenroth, of Stockholm. 276,843, 
November 26th, 1926 ; convention date, August 13th, 1926. 
Mineral phosphate is dissolved in sulphuric acid to form phosphoric 
acid and a precipitate of calcium sulphate. The phosphoric acid is 
separated, and the calcium sulphate, as a silt in water, is treated 
with cunmonia and carbon dioxide to yield a precipitate of calcium 
carbonate and a solution of ammonium sulphate. The phosphoric 
Owen’s Oven. acid is neutralized with ammonia and mixed with the solution of 
ammonium sulphate and the mixed solutions are evaporated to yield a manure con- 
sisting of ammonium phosphate and ammonium sulphate. The carbon dioxide 
used may be recovered by calcining the calcium carbonate or by treating it with nitric 
or other suitable acid. — Cubing and Finishing Sugab. Raffinerle Tirlemontoise 
Soc. Anon., of Tirlemont, Belgium. {A) 276,627. November 2nd, 1926. (B) ' 
276,611. November 22nd, 1926 ; convention date, August 26th, 1926. (A) Fine grain 
is removed from syrups or molasses by employing the surface action of particles 
of materials such as kieselguhr, paper, sugar crystals, etc., together with high centri- 
fugal force. The materials may be mixed with the syrup, etc. before the centrifuged 
treatment, or may be inserted in the centrifuge so as to form a layer through which 
the syrup must pass during the treatment. (B) Raw sugar, after-product sugar, and 
the like are, prior to further treatment in the refinery, placed in store rooms the tem- 
perature and humidity of which are controlled by supervision or automatically so 
that the sjrrup surrounding the crystals attains and maintains as low a purity as 
possible, e.g. 60 per cent, or less of sugar in the total dry content of the syrup. The 
crystals may subsequently be treated in centrifuges of high centrifugal force so as 
to remove entirely or almost entirely the syrup wliich is of so low a purity that it 
can be put aside as molasses without further treatment. If the crystals are subse- 
quently subjected to further refining, a syrup of higher purity may be used in the 
treatment and less water employed in the subsequent washing. 




Sugar Crops of tke World. 

(WilUit ^ &rayU JSiiimaUs to ITovomhor fiSrd^ 1997 J 



Harvesting 

1927-38. 

1926-27. 

1935-36. 


Period. 

Tons. 

Tons. 

Tons. 

United States— Louiiiana 

.... Oct. -Jan. .. 

66,000 

42,112 

124,447 

Texas 

. . . • ti • • 

— 

— 

— 

Porto Rico 

. . . . Jan.* June . . 

565,000 

662,679 

641,481 

Hawaiian Islands 

.... Nov.-June.. 

729yU00 

724,403 

705,350 

West Indies — Virgin Islands . . 

. ... Jan.-June .. 

8y000 

7,077 

5,664 

Cuba 

. ... Dec.-June .. 

4y000,00U 

4,508,621 

4,884,668 

British West Indies — Trinidad .... 

. . . . Jan -June . . 

57,000 

52,204 

73,661 

Barbados 

... )) . . 

69y000 

68,685 

47,535 

Jamaica 

... yy t) . . 

60yU00 

65,280 

57,675 

Antigua 

Feb.-July .. 

18,000 

23,501 

12,800 

St. I&ttB 

.... Feb.-Aug. .. 

17,000 

18,068 

16,380 

Other British West Indies 

. . .. Jan.-June .. 

6,000 

4,969 

7,650 

French West Indies— Martinique .. 

. ... Jan.-July ., 

45,001 

45,039 

48,121 

Guadeloupe 

. . . . y, yy . • 

SlyOOO 

36,673 

32,998 

San Domingo 

. ... Jan.-June .. 

300,000 

303,524 

364,720 

Haiti 

. ... Dec. -June .. 

11,500 

12,563 

10,044 

Mexico 

1 ... yy yy .. 

176,000 

181,858 

190,282 

Central A merioa— Guatemala 

... Jan.-June .. 

30,000 

33,000 

25,151 

Other Central America 

... yy yy .. 

65,000 

78,740 

62,500 

South America — 





Demerara Oct. -Dec. 

and May -June .. 

100,000 

95,000 

107,680 

Surinam 

. ... Oct. Jan. .. 

13,500 

13,227 

12,472 

Venezuela 

... Oct. -June 

23,500 

19,090 

21,321 

Ecuador 

. . . Oct.-Feb. . . 

23,000 

20,321 

16,976 

Peru 

.... Jan. -Dec. .. 

290,000 

275,000 

282,867 

Argentina 

... May-Nov. .. 

360,000 

475,695 

395,733 

Brazil 

.... Oct.-Sept. .. 

660,000 

850,565 

676,524 

Total in America 


7,691,600 

8,606,704 

8,714,384 

Asia— British India 

. ... Dec.-May .. 

3,200,000 

3,208,000 2,977,000 

Java 

.... May-Nov. .. 

2,360,000 

1,959,948 2,278,900 

Formosa and Japan 

. ... Nov. -June.. 

600,000 

499,425 

616,584 

Philippine Islands 

. . . . yy yy • • 

600,000 

584,238 

436,706 

Total in Asia 


6,750,000 

6,261,611 6,309,189 

Australia 

. . . . June-Nov. . . 

486,000 

416,611 

522,344 

Fiji Islands 

. . . . yy yy • • 

95,000 

85,000 

70,567 

Total in Australia and Polynesia 


680,000 

500,611 

692,911 

Africa — ^Eg^pt 

, ... Jan.-June .. 

88,000 

90,000 

94,286 

Mauritius 

.... Aug. -Jan. .. 

215,000 

192,690 

241,220 

li^onion 

• ti »» •• 

56.000 

66,579 

69,016 

Natal 

, , . . May-Oct. . • 

241,600 

216,305 

214,152 

Mozambique 

• • • • yy y^ • . 

70,000 

80,000 

59,841 

Total in Africa 


670,600 

636,474 

668,514 

Europe— Spain 

.... Dec.-June •• 

9,000 

6,719 

8,704 

Total cane sugar crops • . , 


15,701,000 15,901,11916,293,702 

Europe— Beet sugar crops 


8,205,000 

6,860.252 7,453,293 

United States— Beet sugar crop .... 

.... July-Jan. ,, 

900,000 

801,246 

804,489 

Canada — Beet sugar crop 

.... Oct.-Dec. .. 

80,000 

28,250 

32,476 

Total beet sugar crops 


9,135,300 

7y689y748 8,290,207 

Grand total Cane and Beet Sugar . 


*4,836,000 *3,800,867 *4,888,808 

Estimated decrease in the world*s produotion . • ,, . . 

1,245,133 

•963,042 

862,680 


* Deore^. 
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United Statest 


(WiaM A Qray.) 

(Tons of 9.340 lbs.) 


Total Receipts, January 1st to Nov. 23rd . • . . 2,829,380 

Deliveries „ „ . . . . 2,819,863 

Bietting by Refiners „ 2,774,598 

Exports of Refined „ „ 100,000 

Importers’ Stocks, Nov. 23rd 124.380 

Total Stocks, Nov. 23rd 207,361 


1336. 

Tons 

3,156,522 

3,019,069 

2,985,000 

79,000 

146,109 

223,456 


1996. 1925. 

Total Consumption for twelve months • • . . 5,671,335 . . 5,510,060 


Cuba. 

Statembnt ox Exports Ain> Stocks of Sugar, 


1925, 

(Tons of 3.340 Ihs.) 

Exports 

Stocks 

1926, AND 1927. 

1935. 

Ton'^ 

. . 4,399.231 . . 

460,709 . . 

1926. 

Tons 

4,110,196 .. 
390,989 . . 

1937 

Tons 

3,580,813 

531,142 

Local Consumption 

4,859,940 . . 

120,000 . . 

4,601,186 . . 

130,000 . . 

4,111,966 

126,000 

Receipts at Ports to October 31st 

. . 4,979,940 . . 

4,631,185 .. 

4,237,966 

Havana, October 3l6f, 1927. 


J. Guma. — ^L. 

Mrjkr 


Beet Crops of Europe. 

(Willett ^ Oray^i Eetimatee at November SSrdy t9B7,) 


Harvesting 1937-38. 1926-37. 1935-26. 

Period. Tons. Tons. Tons. 

Germany Sept. -Jan. 1,700,000 1,667,088 1,696,646 

Ozecho-Slovakia .. Sept.-Jan. 1,300,000 1,043,269 1,497,004 

Austria Sept.-Jan. 106,000 79,498 78,146 

Hungary Sept.-Jan. 166,000 173,470 172,560 

France Sept.-Jan. 900,000 729,082 767,987 

Belgium Sept.-Jan. 300,000 233,421 332,170 

Holland Sept.-Jan. 260,000 287,427 306,088 

Russia (Ukraine, etc.) Sept.-Jan. 1,400,000 869,380 1,041,908 

Poland Sept.-Jan. 660,000 562,663 676,673 

Sweden Sept. -Dec. 145,000 20,871 204,600 

Denmark Sept.-Jan. 160,000 161,119 179,998 

Italy Aug.-Oct. 280,000 * 313,788 160,926 

Spain Sept.-Jan. 240,000 284,887 243,989 

Switaerland Sept.-Jan. 7,000 7,960 6,896 

Bulgaria Sept.-Jan. 36,000 31,486 88,809 

Roumania Sept.-Jan. 165,000 162,821 116,907 

Gt. Britain and Ireland Sept.-Jan. 269,000 166,465 61,784 

Other Countries Sept.-Jan. 114,000 107,238 94,465 

Total in Europe 8,206,000 6,860,262 7,468,298 
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United Kingdom Monthly Sutfar Report. 


Our last report was dated 10th November, 1027. 

Business on the London market has been much more active, during the past 
few weeks. Prices have been on the firm side during the whole period. 

The Terminal Market has been chiefiy concemed with the liquidation of the 
December account, and large quantities have been transferred to March, May and 
August. Owing to the various rumours caused by the visit of Colonel Tarava to 
Europe, “ bears ” have been covered. A certain amount of speculative demand has 
been in evidence. Very little sugar was tendered on November, and this month 
finally finished at 14s. About 8000 tons was tendered on December 1st and caused 
the price to decline, but after the first few days, when these tenders were stopped, 
this month has recovered. December sold from 14s. 4id. to 13s. 10^. to 14s. 7]^., 
March sold from 16s. 3d. to 16s. to 16s. 9d., May from 16s. 6d. to 16s. 3d. to 17s. 1^., 
and August from 16s 9d. to 16s. 6d. to 17s. 4^. 

There was a much better demand for actual sugar, and the trade, who were very 
short of stock, departed from their “hand to mouth ** policy and bought five or six 
weeks* supply. Ibere has been no pressure of Continental sugars, and the majority 
of the business was thrown on to Home Grown and British Refined. Ready Granu- 
lated sold from 16s. to 16s. 7id., November/December from 14s. 6d. to 16s. 6d., 
January /March from 14s. 9d. to 168. lO^d., April/Jime from 16s. to 16s. 3d. and 
March/August from 16s. l^d. to 168. 4id. Spot sugar sold from 27 b. 10^. to 28s 3d., 
whilst old landed c6m be bought at 28s. German Granulated is still offering on the 
spot, but is not selling very readily. White Javas for May /June shipment have put 
their price up and not much business is passing. The Home Grown factories have 
continued to do a large business, and the price has increased from 28s. 3d. to 29s. 
The refiners have also done a large business, and on November 16th they raised 
their price 3d. per cwt., and also to-day, the 9th December, they have advanced 
their prices 3d. per cwt., their revised prices being No. 1 Cubes 32s. 3d., London 
Granulated 29s. 7|d. 

Raws have been quiet and very little business passing. Small quantities of 
Brazils and Ferns have been sold from 12s. to 12s. 4|d. c.i.f., axid some Seui Domingoes 
for January shipment sold at 128. 6d. No further sales have been made of Cubans 
by the Sugar Export Commission €uid it appears that no fresh sales will be made out 
of the old crop sugar. With regard to Cuba, no fresh announcement has been 
made with regard to the size of the next Cuban crop, but it is generally expected 
that the figure will be 4,000,000 tons. Colonel Tarava has had various conferences 
in Paris, Amsterdam, Berlin and Brussels, an^ comes to London to-morrow before 
returning to Cuba. It is reported that he has come to arrangements with Germany, 
Czecho-Slovakia, Poland and Belgium who have all signed an agreement to co- 
operate with him in keeping a remunerative price for the sugar producer, but they 
do not appear to have agreed to restrict their crops. 

Raws in America sold down to 2}o., but the latest price is 2J{o., and a fair 
business was done at this price. There is little change to report in the Futures 
market. 

With regard to Europe, F. O. Light has again made a slight alteration in his 
third estimate of the crop, which he now puts at 8,093,000 tons, being a reduction 
of 113,000 tons on his last estimate. 

21, Mincing Lane, Abthub B. Hodqb, 

Lmidon, E.O.3., Sugar Merchants and Brokem* 

December 9th, 1927* 
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— — — New Indicators. B. Cohen. 

(Abs.) 280 

— — — Universal Indicator. E.Bogen. 

(Abs.) 614 

— — — and Inversion. E. SaiUard. 

(Abs.) 671 

— — — in Java. H. A. Macgillaviay. 

(Abs.) 614 

— — — and Juice Defecation. H. S. 

Paine and J . C. Keane. . . 815 

— — — alfo Clarification. 

Hydrometer with Temperature Correction 

Scale. (Par.) 39 


Imperial College, Summary of Work done. 

W. Scott 577 

Incomati Estates, Annual Report 672 

Incrustation in the Refinery. J. W. 

ScMegel and J. P. Manley 266 

— SM under Scale. 

India, Anachronisms in. Noel Deerr .... 300 

— Factor Outputs in 1925-26. (Par.). . 271 

— Fluid Forecast of 1925-27 Crop. (Par.) 127 

— Official Crop Forecasts. (Par.) 562 

— StreiJc and Mosaic Diseases in 242 

-- Sugar Bureau Report, 1925-26. (Abs.) 195 

— — Company Results. (N.C.) 629 

— — Imports 1926-27. (N.C.) 629 

r* Technologists' Association. (Par.) 327,861 

Xnsect Pests of the Empire : Parasite Zoo.. 581 
IntematloDal Association for Sugar Statis- 
tics. fN.C.) 294 


PA9> 

International Beet Siuar Corporatlott Idd. 498 

— Conunission for Unifmr Methods of 

Sugar Analysis. (Par.) 497 

Invert Sugar, Decompoeitioa by Lime. 

V. Ctyroky. (Abs.) 448 

— • — see o/eo Reducing Sugars emi 
Glucose. 

Inveitase In Beet Factory Effluents. 0. L* 

Matousek. (Abs.) 448 

Ipswich Factory : Fresh Share Issue 68 

— — Report for 1926-27 868 

Isomaltose and Gentiobloee. H. Berlin. 

(Abs.) Ill 

Italy, Beet Contract Arrangements, 1987. 

(N.C.) 468 

— The 1927 Beet Sugar Campaii^ (N.O.) 6^ 

— Payment for Beets. (N.C.) 126 

Sugar Campaign of 1926-27. R. San- 

sone • 2S 

Jamaica Dept, of Agriculture Report, 1926. 548 

— Development in. (N.C.) 885 

Mosaic Disease and its Control. 0. J. 

Hansford and P. W. Murray. 

) 240 

— The 1927 C^p Profuesshm. (N.(3.).. 847 

— Survey of Sugar Production. H. T. 

Pooley 416 

— Trade improving. (N.C.) -405 

Japan, Historical Notes on Sugar Industry. 

(N.C.) .r. 461 

— The Raw Sugar Duty. (N.C.) 8 

— New Sugar Duties in. (N.C.) 287 

— Revised Sugar Duties, Scale of 850 

— Sugar Sales under New Law. (N.C.). 462 

— — Trade of : Walter Buchler 78 

-- The Suzuki Firm's Affairs. (N.O,). .298, 461 

Java, Raising of Seedling Canes ISv 64 

— The 1926 Sugar Crop. R. J. Prinaen 

Geerl^ 808 

— Vacuum Pan Figures in. (Par.).... 429 

Jelly-making, Cane v$. Beet Sugar. (Par.) 666 

Juice Clarification, ses Clarification. 

— Components, their Behaviour. F. Hardy 

(Abs.) 696 

— Deterioration by Bacteria. F. Raabe. 

(Abs.) 112 

— — Prevention. J. H. Haldane .... 867 

— Extraction, tee Extraction, Milling, 

Diffusion. 

— Heaters, tee Heaters. 


Kenya as a Su^ Producer. (Par.) 426 

Kidderminster Factory Report for 1926-27 853 
Kieselguhr (“Cellte”). (Trade Notice).. 106 

— as Filter-Aid. Ed. J. Sullivan. (Abs.) 891 

— tee alto " Jllter-Cel.” 

King, Tbe, a Grower of Sugar Beets. (Par.) 7 

Kings Lynn Beet Factory 7, 162 

Klrton Beet Seed Trials, 1926 93 

— — _ D. J. Janasz 148 

Kopke Centrifugal. I. McNIece. (Abs.). . 107 

— B. W., joins the Fulton Co. (N.C.). . 680 

Knives for Milling, tee Milling Knives. 


Lafeuille Crystallizer. M. Lafeuille. (Abs.) Ill 

— — Trials in NataL (Par.) 861 

Lahalna (Otahelte) C^e. N. Deerr 249 

Lawsntt on Beet Contracts. (N.C.) 408 

Leach's Argentine Estates Annual Report . . 572 

Leaf Scald of Sugar Cane 151 

League of Nations and Cuba. (Corr.) .... 549 

— — — and Sugar Production. (N.O j 849 

Leeward Islands Crop Prospects. (N.C.) 405, 517 
LeuconotloCt Checking its Growth. (Par.). . 875 

— Trouble in Milling Plant. C. H. Niel- 

sen. (Abs.) 657 

Levulose Frodurtion in the U.S.A. (Par.) 275 
^ and Sucrose, Relative Bweetneia. 

O. Speller and A. Txaegel. (Aba.) 280 

— — — J.^ WUlaman. (Abs.) 279 


Vli, 
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PASS 

LibtaileB and Informfttlon Boreaax. (Par.) 80 
Lime, Bamiiig with Bagaeee Producer Oaa. 

T. A. ’van Hasten. (Ate.) ...... Ill 

InEotanrStini. (Par.) 10« 

— Hydiator. (w.) dO 

— Xuns, Xleotno. F. J. J. van der Kolk. 

(Ate.) 100 

Llmiiut. He aUo Olartfloation. 

Unodlnabire Beet Sugar Company Ltd 62 

— — — Meeting 205 

— — Iggue or Bhaxee. (Par.) .... 168 

Llppmaan, Dr. B. 0. von., his 70th Birthday. 

(]&ar.) 103 

Locomotives, Internal Combustion. I. Me- 

Niece. (Abs.) 44 

— Oil B.Muirement8. (Par.) 407 

Louiltena Beet Sugar Experiments. (N.C.) 627 

— Floods, The 292, 846, 462 

— Sugar Industry, Present Status of. 

A. H. B. 08 enfeld 356 

— — — Benaissance of . A. H.Rosen- 

feld 684 

Luabo Cane Sugar Factory 829 

Luminescence of Sugars. K. Sandera. 

(Abs.) 448 

Maceration Bfflciency. S. S. Peck 254 

— in Relation to Extraction. J. L. Ren- 

ton 652 

Machinery Market during 1926. (Par.) .... 6 

— Old British. DurablUty of. (N.C.).... 59 

— Sugar, World Exports analysed. (N.C.) 179 

Madras : Department of Agriculture Report, 

1926-26. (Abs.) 197 

Malaria, in F.I., Campaign against. (Far.) 164 

— Remedy, ** Plasmochln.’^ (Par.). . 11, 84 

ManbrA Sugar & Malt Co., Ltd. Annual 

Report 61 

Manganese hi Cane Manuring. E. Haddon, 

(Abs.) 224 

— Value in Soils. (Par.) 182 

Manure, Synthetic, from Distillery Sludge. 

V.M.Hlnchy. (Abs.) 614 

Manures, Organic, from Sugar Cane. F. 

Hardy 681 

Manuring, R61e of Manganese. R. Haddon. 

CAte.) 224 

Maple Sugar Output in Canada. (Par.) .... 105 

Marketing Board, Empire 288,289 

Mauritius College of Agriculture Annual 

Report. (N.C.) 518 

— Chemists, Position in the Empire (Par.) 681 

— Decision to manufacture White Sugars. 

(Par.) 429, 469 

— Fuel Alcohol Production. (Par.).... 663 

— New Export Duty. (Par.) 327 

— Nitrate Reversion. W. Craig and 

F. Ghaud 420 

— Sugar Conference. (N.C.) 469 

White Sugar, Standard to aim at. (N.C.) 460 

Maxwell Crusher-Shredders in South Africa. 520 

— Mill Shredder at Work tn Cuba. (N.C.) 60 

— Milling System in Operation 205 

McNeil, John, Death of. (Par.) 417 

Mealybugs affecting Cane in Cuba. C. F. 

Stahl 301 

MegSM, He Bamuwe. 

Microscopy of Sugar Crystals. P. Honig. 

(Ate.) .7; 671 

Mill Drives, Electrical. L. B. Whitaker. . 261 

— — by Electric Direct Current. 

W. P. Abendroth 82 

— Grooving. T. Nickelsen. (Abs.) .... 222 

— Roller Alignment. T. Nickelsen. (Ate.) 222 

~ — Setting. T. Nickelsen. (Abs.).. 222 

MihsJBorBe-Power for. P. H. Parr 27 

— Number of, in Relation to Extraction. 

J. L. Renton 652 

Milling, Admixture of Maceration. S. 8. 

Peck 264 

Factors in. J. L. Benton 662 

Gear for Corliss Ernies 272 

^ Juice Deterioration. F.Eaabe. (Ate.) 112 

Juice Deterioration Prevention. 

J.H. Haldane 867 


PAOB 

Milling, Notes on Oonveyoct. T. Nickelsen. 

(Ate.) 166 

— Syst^, Maxwell, tn Operation 205 

— I^bte withLeueoiioffoe. C. H. Nielsen 

(Ate.) 657 

— He wo Crusher. 

Molasses, Beet, for Fusel Oil Production. 

8. Bakonyl. (Abs.) Ill 

— — Utilisation in Germany. H. Claas- 

sen. (Ate.) Ill 

— Cane, its Glutose Content. H. J. 

Waterman and W. A. van der 
Ent. (Abs.) 169 

— — PossibiJitieB of Java. M. Rups. 

(Abs.) Ill 

— Disposal by Burning. (Par.) 164 

•— Examination. H. Claassen. (Abs.).. 385 

— Exhaustion in Canada. (Par.) 552 

— — in Crystalllsen. A. H. Warren. 

(Abs.) 444 

— — Deguide Process. E. Saillard. 

(Abs.) 886 

— — Largest Plant. (Par.) 85 

— — Lime Problem. R. W. Shafor. 

(Abs.) 448 

— — Steffen Process Improvements. 

J. Berge. (Abs.) 380 

— its Fermentation. E. Eayser. (Ate.) 559 

— its Invert Fermentation. C. A. Browne. 

(Abs.) 41 

— Glycerin Production. Anon. (Abs.).. 656 

— Imports into U.8.A. (Par.) 89 

— Utilisation in Java. (Par.) 662, 608 

— Origin and Nature. J. Dedek. (Abs.) 559 

— and Syrups, Blending. Wm. L. 0. 

Whaley. (Abs.) 224 

— Utilization as Manure. (Par.) 258 

— — (Par.) 648 

Morgan, Ben. H., on Sugar Resources of 

Empire. (N.C.) 58 

Mosaic Disease in Jamaica. C. J. Hans- 
ford and P. W. Murray. (Abs.). . 240 

— and Streak in India 242 

Moth Borers in British Guiana. H. E. Box. 

(Abs.) 432, 687 

Motor Fuel, see Alcohol Motor Fuel. 

Mrazsek, Dr. F. M., Obituary Note. (Par.) 520 


IVTanjl’s Paper Pulp Process 86 

Naphthol Test. J. Schlemmer. (Abs.) . . 658 

Natal, Cane Payment Scheme. (Par.) .... 498 

— Sale of Liquidated Factory Concern. 

(Par.) 163 

— Sugar Experiment Stetion. (N.C.).. 404 

— 8H alto South Africa. 

Nematode Pest in Smuir Beet 181 

New York Sugar Trade Lab. Report. 

F. W. Zerban. (Abs.) 280 

Nlpa Palm Juice Preservation. J. H. Dennett, 

abs.) 391 

Nitrate Reversion in Mauritius. W. Craig 

and F. Giraud 420 

** Nltro-Chalk ” New Fertilizer. (Par.) .... 658 

** Norit,'* eee vnder Carbons, Decolorizing. 

Ou necessary for Locos. (Par.) 497 

Orchard Sugar Company : 1926 Results .... 522 

Orwin, C. B. on Beet Farming Results in 

1926 68 

Osmose Molasses Exhaustion Process in 

Canada. (Par.) 652 


Pan Eefractometer, Zeiss, for Masseculte 

Bolling. J. A. Kucharenko .... 649 

Paper Pulp Process, Nanjl's t 66 

— from Bagasse in Japan. (Par.) ^ 

PaiaMte Zoom England 681 

PuUment on Uie Bugar Duties. (N.C.) . . 401 

Pectin in Beet. E. RTWilson. (Ate.).... 224 

•— Sols, their Viscosity. Asia Ohn. 

, . (Ate.) 169 


Viii. 



General. 


PttMiiiiUieforClariflcatloii. (Par.) 

Penambnco, the 1026-20 Crop (D.O.T. 

Eeport) 

Pern, Sugar Production In. (D.O.T. 

Eeport) 

Pesta. Iniect, of the Empire : Parasite Zoo 

Peteroorough Beet Factory 7, 62, 

Petiee-Dorr Process in P.E. (Par.) 

Petree Process. J. N. S. WUliams. (Abs.) 

_ W. Wylie (Abs.) 

pH Value, see Hydrogen-Ion Concentration. 


— Cost Figures for Cane Production. (Par.) 

— Beport of Mfg. Machinery. I. McMiece. 

(Abs.) 

— Sugar Industry Potentialities. G. H. 

Fairchild 

— Yields of Sugar during 1924-25 Crop. 

(Abs.) 

Phosphoric Acid Test in Soils. (Par.) 

Phosphates, Determination in Juice. H. B. 

Springer and J. G. Davies. (Abs.) 
Plant Virus Disease. H. H. Storey. (Abs.) 
Plantation White Sugar, see White Sugar. 
POJ 2878 Cane. (Par.) 

— Canes in Tucuman and Louisiana. 

A. H. Rosenfeld 

Polarimeter, Small Hand Type. (Par.) 

— Photo-Electric Indication. W. E. 

Dickes, and others 

— see also Saceharlmeter. 

Polariscope, see Polarimeter and Sacchari- 

meter. 

Polarization, ClariOeation using Silicates. 
R. T. Balch. (Abs.) 

— Early History. (Par.) 

— Error by Evaporation. C. R. Kargl. 

(Abs.) 

— Influence of Filter-paper. K. Vnuk. 

(Abs.) 

— see also Sucrose Determination. 

Polish Sugar for China. (Par.) 

Porto Rico Experiment Station Annual 

Report, 1924-26. (Abs.) 

Portuguese East Africa, Preferential Duties 

for Sugar. (Par.) 

Power Producuon in Cane Factories. 

G. H. W. Bandiart 

Preservation of Nlpa Palm Juice. J. H. 

Dennett. (Abs.) 

Prices, Retail, for Sugar in I .K. (N.C.). . 

— of Sugar in Australia 

Production and Consumption in 1927-28 : 

A Forecast. (Corr.) 

— during 1927-28, (N.C.) 

— see also Consumption. 

Public Health Regulations. (Far.) 

— — — see also Sulphiu* Dioxide. 

Purity Calculating Disc. (Par.) 39, 


Quantities in a Beet Factory. S. Mont- 
gomery 698 

Queensland : Cane Cutters alleged non- 

British. (Par.) 366, 677 

— 1927 Crop Prospects. (Par.) 618 

— Labour Troubles in 457, 618 

— Sugar Cone Work in, during 1926 .... 184 

— Sugar Industry in. J. F. Reid 12,576 

— see also Australia. 


Radley, Proposed Beet Factory at 

Rafflnose and Sucrose Determination. 

C. A. Browne. (Abs.) 

Railway Rates Judgment on Sugar. (Par.) 
Rats, Combating with Cyanide. V. J. 

Koningsberger. (Abs.) 

Redudng Sugars Determination, Eynon & 


Reducing Sugars Determination Volumetil- 
cally. A. Vooihles and A. 

M. Alvarado. (Abs.). ... 668 

— — SchoorPs Volumetric Method. 

M.vandeKreke. (Abs.).... 110 

— — see also Invert Sugar. 

Reflned vs. Direct Consumption Sugar. 

(N.C.) :. 128 

— Judging its Quality. H. Lunden. 

(Aha.) 612 

Reflners* Arguments against Subsidy. 

(N.C.) 616 

— Case, British. (N.C.) 122 

— — from a West Indian Point of View. 

Sir F. Watts 124, 188 

Reflnery, New Edgewater Plant. (Par.) . . 275 

— Incrustations. J. W. Schlegel and 

and J. P. Manley 266 

— Liquors, Insoluble Matter Content. 

S. Kuhn. (Abs.) 448 

Refining Capacity in U.S.A. Excessive. 

(N.C.) 178 

— with Carbon at Imperial College. 

W. Scott 680 

— Char Examination. H. I. Knowles . . 260 

— Colloid Elimination by Char. H. 8. 

Paine and M. 8. Badollet 376 

— its DlflBcultles Overseas. Fairrie & Co. 

Ltd., (Abs.) 602 

— Granulated Yield. T. B. Wayne .... 94 

— Industry, Bntish and Empire Whites. 

(Par.) 498 

— Industry at Greenock. (N.C.) 179, 616 

— Interests and Colonial Sugar. (N.C.) 848 

— Qualities of Raw Sugar. T. B. W^ne. 94 

— Quality of Raws and the Dye Test. 

M. S. Badollet and H. S. Paine. ... 640 

— Solutes and Char Filtration. B. W. 

Rice and G. W. Murray 218 

— see also Carbon, Dec ilorizing, Charcoal, 

Animal. 

Refractometer, Zeiss Pan, for Massecuite 

Boiling. J. A. Kucharenko 649 

Research, its Value to Industry. (Par.) . . 77 

Root Disease, Field Control of Cane. 

J. A. Faris (Abs.) 482 

— Distribution in the Soil. H. A. Lee. 

(Abs.) 863 

Roots, Cane, in Soil, Distribution of, in 

Hawaii. (Abs.) ................ 644 

Rothamsted Conference on cultivating and 

manuring Sugar Beets 88 

Rum, Fusel Oil and Ether Content. M. Bird. 84 
Russia, Sugar Industry of Soviet Union .... 476 

Ruth's Steam Accumulator. (Par.) .. 46, 61 

Saccharimeter, 100* Point. 0. Spengler, 

and others. (Abs.) 604 

— see also Polarimeter. 

Saccharin, Pellgot’s. K. Vnuk. (Abs.) . . 669 

SaccharumSinense (Roxburgh). N. Deerr. 814, 6l9 
Sachs Le Docte vs. Krttger Methods of 
determining Sugar in Beet. A. Le 

Docte. (Abs.) 387 

St. Kitts, Report on 1926 Crop 166 

St. Lucia, 1926 Sugar Production 157 

St. Madeleine Sugar Co. Ltd. Annual Report 


(N.C.) 

— — Control Results. Anon. (Abs.) 108 
Scale see Incrustation. 

Schaok-Sommer, Dr., Retirement of . (N.C.) 4 

Seed Stimulation by Salt Addition. (Pax.) 666 

Seedliim Canes in Java, Raising 18, 64 

Selby Beet Factory 7, 62 

Sena Sugar Estates, Annual Rraort 672 

Settling Tanks, Removal of Precipitates. 

H. Steen. (Abs.) 280 

Shropshire Beet Factory at AUsoott, 

Details of 296 

— Sugw Beet Co. Ltd 180.276,296 

Skoda Works, Profits for 1926. (ParJ . ... 429 

Soil, Cellulose Decomposition. S. Wino- 
gradsky. (Abs.) 224 

— Nitrate Reversion in Mauritius. W. 

Craig and F. Giraud 420 


Xane*8 Method. (Par.) 

— using Permanganate. C. 8. 
Bisson and J. G. Sewell. 
(Abs.) 


IX. 



Initx. 


Soil and Cane Compositioiu 681 

— Plimhoric Aciii Teit. (Par.) 641 

— Plopghing in Cane Trash, etc. (Par.).. 656 

SpaldlngPaotpiy Eeport for 1926-27 858 

Spectrometrie Measnioments in Beet Tn- 

diutry. H. Lunden. (Abi.).... 225 

South Africa : Beet Growing Experiment 

(Par.) 275 

— — HascwellCniBher-Shreddersin.... 520 

— — Notes on Sugar Industry. (N.C.) 6 

__ also Natal. 

Soviet tJ nion, Sugar Industry of 475 

Stammer Colorimeter, its Improvements. 

K. Zert. (Abs.) 667 

Starch Liquor Clariflcation. M. S. BadoUet 

and H. S. Paine. (Abs.) 888 

— in XJba Juice. E. Haddon and P. de 

Somay. (Abs.) 609 

Statistics Division, Formation in U.S. (Par.) 879 

— Sugar, Int. Association for. (N.C.).. 294 

Steam Accumulator, Ruth’s 46, 61 

Steam Consumption for a Beet Factory. 

W. Montgomery 693 

— Generation, see also Boilers. 

— Production in Cane Factories. G. H. W. 

Bmhart 158 

— see also Bagasse and Fuel. 

Steffen Process, Improvements. J. Berg6. 

(Abs.) 830 

— — Lime Problems. R. W. Shafer, 

and others. (Abs.) 448 

— — sss also vndsr Molasses Exhaustion. 
Stewart A Co., Duncan, as Beet Factory 


Builders. (Par.) 

Strainer, Peck’s. W. WyUe. (Abs.) .... 107 

Streak and Mosaic Diseases in India 242 

Stream-Line ” Laboratory Filter. Anon. 

(Abs.) 888 

Subsiding, see Settling. 

Subsidy. Beet : How distributod 407 

— British Beet ; Debate in Parliament . . 129 

Suchar Process Developments. (N.C.) .... 181 

— Satisfactory Operation of lUovo Plant. 


— see also Carbon, Decolorizing. 

Sucrose, Anomalies of Physical Constants. 

(Par.) 688 

— Determination in Beet. V. Stanek 

and J. Vondrak. (Abs.) 508 

— — Slices. L. Eynon and J. H. 

Lane. (Abs,) 880 

— by Polarization. R. T. Balch. 

(Abs.) 44 

— — Effect of Saccharin. K. Vnuk, 


(Abs.) 

— — see also Polarization. 

— Fat Production. H. H, Barber. (Abs.) 891 

— and Levulose, Relative Sweetness. 

0. Spengler and A. Traegel. (Abs.) 280 

— — — J. J. WlUaman. (Abs.).... 279 

— Loss in Entrainment. C. F. Bardorf. 

(Abs.) 46 

— and Raffinose Determination. C. A. 


Browne. (Abs.) 

Recovery from Beet Molasses. J. Berg6. 


(Abs.) 

— — from Cane Molasses. B. R, Wat- 
son, and others. (Abs.) .... 
Sugar, Advance in its Price since Pre-war. 


Analysis, International Commission for 

IJniform Methods. (Par.) 497 

Bags, Production in Cuba. (Par.). . 666 

Bew, see Beet. 

— Products Co., Ld 680 

Cane, see Cane. 

•— vs. Beet for Jelly-making (Par.) . 666 

Crystallization Investigations. K. Ban- 
dera. (Abs.) 504 

Crystals, their Microscopy. P. Honlg. 

(Abs.) : 671 

Destniotion in Evaporation. P. Orth. 

(Abs.) 166 

Determination in the Beet. Ann. Le 

Doote 214, 887, 488 

-- In Beet. A. W. Ling 87 


Sugar Determination in Oarbonation Scums. 

P. Orth. (Abs.) 659 

— - — Polarisation Error. C. R. EArgl. 

(Abs.) 666 

— Federation of British Empire and 

Dumping of Sugar 575 

— Formation in drying Potatoes. (Par.) 40 

— Industry Auxiliaries Ltd 498, 521, 680 

— Machinery Market during 1926. (Par.) 6 

— Production in British Tropical America. 

H. T. Pooley 411 

— — Increase and Decrease in Different 

Countries. (Par.) 497 

— Sweetness, compared with Ka^hei, 

(Par.) 106 

— Statistics Division, Formation in U.S. 

(Par.) 879 

— Testing with a-Naphthol. J. Schlemmer. 

(Abs.) 668 

— Trade Lectures, in London. (Par.) . . 662 

— Trust Ltd. (Par.» 664 

Sugars, Cane, their Ash. J. W. Schlegel 

and A. Weber. (Abs.) 169 

— Colloid Matter by Dye Test. M. 8. 

Badollet and H. S. Paine. (Abs.) 611 

— Determination of Sulphiu* Dioxide. 

R.H. Hurst. (Abs.) 381 

— Examination by Spectrometrie Meas- 

urements. H. Lunden. (Abs.).. 225 

— their Luminescence. E. Sandera. 

(Abs.) 448 

— Raw^heir Refining Qualities. T. B. 

Wayne 94, 97 

— Use for Fat Production. H. H. Barber. 

(Abs.) 891 

— Weighing Regulations in Canada (Par.) 182 

Sulphate of Ammonia Consumption In Java. 

(Par.) 653 

Sulphitatlon vs. Carbonation in Java. 

H. A. C. van der Jagt 825 

— see also Clarification. 

Sulphur Dioxide Determination. R. H. 

Hurst. (Abs.) 881 

— — — M. van de Krcke, and H. 

Drake-Law 805 

— — — M. Mestre. (Abs.) 569 

G. W. Monler-WilUams 871 

— — — A. B. Parkes. (Abs.) 42 

— — — In Mauritius Whites. L. 

Baissac 538 

— — in Syrups. (Par.) 327 

— — ItsToxity. (Par.) 163 

Sulphurous Acid, see Sulphur Dioxide. 

Surface Tension Measurements. P. Honig. 

(Abs.) 659 

Suzuki A Co.*a Fhmcial Difilcultles. (N.C.) 298,461 
Sweetness of Kofihe compared with Sugar. 

(Par.) 106 

Switzerland, Imports of Sugar. (Par.). .168, 885 
Syrup, Table, Can Swelling. W. L. Owen. 

(Abs.) Ill 

Syrups and Molasses, Blending. Wm. L. O. 

WKiley. (Abs.) 224 

T.dt..8ettUng, Removal of Precipitates. 

H. Steen. (Abs.) 280 

Tarafa. Col., Mission to Europe. (N.C.).. 625 

Tare of Dirt in Beet Consignments. W. Hick- 
son 213 

Tate <2 Lyle Ltd., Annual Report 61 

Tension, Surface, Determination Apparatus 

H. Cassel. (Abs.) 614 

Textbook Study and the Sugar Industry. 

(N.C.) 286 

Thermometers, Spirit, their Defect8.(Par.) 106 
Tins (Cans). Cause of Swelling, w. L. 

Owen. (Abs.) Ill 

Tintometer Colour Standards. Tintometer 

Ltd. (Abs.) 884 

Tractors, with Crawler Tread. (Par.) .... 608 

Trade Facilities Act : Guarantees made under 407 
Trinidad, Alms of the Imperial College. 

(N.C.) rr 616 

— Annual Report of College. (N.C.) .... 8 

— OoUege Alfilrs. (N.C.) 848 


X. 




Qfflcrai. 


PAGE 

TrinidAd, Crop Conditions in. (N.C.) . . 405, 517 
Sugar Supplement of Tropical Agri^ 

euUwre 616, 528 

Survey of Sugar Production. H. T. 

Pooley 415 

Tr<ypieal AgrieuUure Sugar Supplement. .616, 628 
Tucumiln Experiment Station. A. H. 

Bosenfeld. (Abs.) 480 

— — — Report, 1026. (Abs) 642 

— Sugar Industry saved by POJ Canes. 

A. H. Rosenfeld 


(Jba Juice, Presence of Starch. E. Haddon 

and P. de Somay. (Abs.) 

Uganda, Motor Spirit Distillery opened. 

(Par.) 

Ultra-Violet Light for Judging Sugars. 
H. Lunden. (Abs.) 

— — Rays for Arsenic Determination 

(Par.) 

United Kingdom : Beet News, see Beet 
Industry, British and Beet 
Sugar Notes, Home. 

— — Consumption Figures, 1926 

— — Machinery, Census of Production 

— — Retaif^siigar ‘Prices; ’Yn.cV) 

— — Sugar and Glucose Trade Census 

Fimires 

— — Sugar Trade during 1026 (Connal’s 

Report) 

United States : Beet Crop of 1926-27 

— — Commodity Cost Price Increases 

(Par.) 

— — Sugar Consumption during 1926. 

(N.C.) 

— — Consumption Figures for 1927. 

(N.fc.) 

— — Cost of Production of Sugar Beets. 
— • — Excess Refining Capacity. (N.C.) 

— — Molasses Imports in 1926. (Par.) 

— — Molasses used for Alcohol In 1926. 

(Par.) 

— — see also American. 

V acuum Pan Figures in Java. (Par.) .... 
Vecchis Process, see Beet Dehydration 


634 I 

609 I 
219 
612 
608 

121 

497 

182 

380 I 

8 

287 , 
435 

I 

402 

409 

178 

39 

39 

429 


— PAGE 
Water Determination by Dlstillatioa. J. 

P^tsker and R. Jungkunx. (Abs.) 280 

— Waste, see Beet Factory Effluents* 

Weighing better than Measuring. (Par,). . 663 

Weights, Corrosion of Gold-plated. Anon. 

(Abs.) 821 

Weir, Lord, on Home Beet Prospects. 

(N.C.) 846 

Welding, Electric. W. Scott 691 

West of England Beet Sugar Co., Ltd. 

(Par.) 182 

— Indian Sugar Crops, Notes on. Sir 

F. Watts 78, 164 

— Indies (British) Crops 404, 617 

White Beet Sugar Production, Amethyst 

Colour. H. Lunden. (Abs.).... 885 

— Beet Sugar Production, using Car- 

bons. A. Hinze. (Abs.) 336 

— — — Refining. F, W. Meyer. 

(Abs.) 881 

— — — see also under Refining. 

— — Sugars, their Moistening. W. S. 

Twortzyn. (Abs.) 336 

— Sugar, Determination of Sulphur 

Dioxide. L. Balssac 638 

— — Empire-produced, and the British 

Refining Industry. (Par.). . . . 498 

— — Mfre., Sulphltation vs. Car- 

bonatlon. H. A. C. van der 
Jagt 825 

— — — see also Beet Sugar Mfre. 

— Sugars, Judging their Quality. H. 

Lunden. (Abs.) 612 

Wood, Alfred : Retirement from B.8.B.8. 7, 128 
World, Sugar Crops of 53, 119, 176, 287, 

842, 455, 611, 622, 678 

_ _ _ 1927-28. (N.C.) 626 

World’s Sugar Consumptkm Prospects. 

R. E. Grotkass 188, 243 

Yield of Beets per Acre in U. 8. A. (Par.).. 162 

— Record, in Hawaii. (Par.) 443 

Yields of Sugar Beet in Colorado. (Par.) 443 

— of Cane and Beet per Surface Unit, 

R. E. Grotkass 467 

— of Sugar in P.I., 1924-25. (Abs.).. 199 

Yorkshire Sugar Company, Ltd 180, 182 


NAMES. 


Abbndkoth, W. P. D.C. Electric Drive 

for Mills 82 

Alexander, W. P Why Root studies ?. . 647 

Ambler, J . a. Amino- Acids, etc., in Sugar 

Products 382, 437, 498 

Artbghwaokr, E. Beet Flowers and Seed. 

(Abs.) 391 

Aten, A. H. W., and others. H.I.C. and 

Carbonation. (Abs.) 112 


Badollkt, M. 8. and Paine. H. 8. Adsorp- 
tion of CoUoids by Char. (Abs.) 889 

— Clarification in Com Sugar Manufac- 

ture. (Abs.) 388 

— Conoid EUmination in Refining 376 

— Dye Test. (Abs.) 611 

— Dye Test and Refining Quality of Raws 540 
Isoelectric Point in Neutralizing. (Abs.) 109 

Baissac, L. Determination of Sulphur 
^ Dioxide in Mauritius Sugars .... 688 

Bakonti. 8. Fusel Oil from Molasses. 

^ (Abs.) Ill 

Balch, R. T. Clarification for Polariza- 
tion. (Abs.) 44 

— and Paine, H. 8. H.I.C. and Defe- 

» ^ cation. (Abs.) 221 

Bailor H. A. Insect Pests. (Abs.) .... 526 

Bait, H. C. Sugar Synthesis. (Par.)..., 690 

Baknibr. J. P. ^i^g of Seedling Canes 

in Java 18, 64 


Bardore, C. F. Sucrose lost by Entrain- 
ment, (Abs.) 

Barnhart, G. H. W. Bagasse Furnaces. . 

— Power Producing Cane Sugar Factory 

BERG^,J. Steffen Process. (Abs.) 

Berlin, H. Identity of Osomaltose and 

Gentiobiose. (Abs.) 

Bird, M. Fusel Oil and Etherial Salts in 

Demerara Rum 

Bisson, C. S., and Sewell, J. G. Deter- 
tennination of Reducing Sugars. 

(Abs ) 

Blbwett, W. V. C'ompost of Cane Tops 

and Trash, etc. (Par.) 

Boqen, E. Universal Indicator. (Abs.). . 

Box, H. E. Cane Moth Borers In British 

Guiana. (Abs.) 432,587 

Bridges, A., and Dixe) . P. N. Sugar Beet 

and Soil Fertility. (Abs.) 168 

Briton- Jones, H. R.. Mycological Prob- 
lems. (Abs.) 627 

Browne, C. A. Report of Bureau of 

Chemistry. (Abs.) 41 

Buchler, Walter. China's Sugar Trade 29 

— Japan’s Sugar Trade 78 

Carsner. E. Virus of Sugar-Beet Curly 

Top. (Abs.) 46 

Casbel, H . Surface Determination Appara- 
tus, (Abs.) 614 

Cbbbseman, E. E. Scope of (lenetlc Re- 
search. (Abs.) 625 


46 

603 

158 

880 

111 

84 


662 

614 


XV 





piaB 

CBiCAiroT, B.L Canadian Sugar Industry 184 
OI1AA8SBK4 H. Critioigm of Owen's Oryi^ 

Process 478 

— Molasses Examination. (Abs.) 885 

— UtUisation of Beet Molasses. (Abs.).. Ill 

OOHBir»B. New H.I.C. Indicators. (Abs.) 280 
COLnr, H. Constituents of the Cane. 

(Abs.) 891 

Colon, E. D. and another. Drainage by 

Means of Pumps. (Abs.) 289 

CONHOK, Obo. W. Evaporating uid 

Heating Systems 100 

Cook, H. a. H.I.C.. Comparison of Methods 

(Abs.) 668 

Cbaio, w., and GiKAtn), F. Nitrate Ee- 

version 420 

Cboss, W. E. Sugar Experimental Work 

in Tucuman, 1926 642 

Ctyeokt, V. Decomposition of Invert 

Sugar by Lime. (Abs.) 448 

Dash, S. Agronomic Besearch. (Abs.) 526 
DAUVZLLiBii, A., and Watbrman, H. 1. 
Filtration Constants of (Carbons. 

(Abs.) 46 

Dhdbk, Jab. Origin and Nature of 

Molasses. (Abs.) 659 

— Valuation of Carbons. (Abs.) 446 

Dbhbb,N. Anachronisms in India 300 

— Lahaina (Otaheite) Cane 249 

— Note on Saecharum Sinensa (Rox- 

burgh) 814, 619 

Dbisbnhammb^ E. Theory of Garbora- 

ffln** Effect. (Abs.) 112 

DbivnbTT, J. H. Nipa Palm Juice Pre- 
servation. (Abs.) 391 

Diokbs, W. E. Photo-Electric Indicators 

for Polarimeters 545, 547 

DOOTB, Abm. Lb. Defects of Circular Saw 

pulping Beet for Analysis 682 

— Determination of Sugar in the Beef . . 214, 488 

— Sachs Le Docte vs. KrUger Method. 

(Abs.) 

Dounek, a. Sugar Determination in Beet. 

(Abs.) 

Dbaxb-Law, H. Sulphur Dioxide Deter- 
mination 


387 

614 


805 


Eastbbby, H. T. Queensland Experiment 

Station Report, 1926 184 

Edson, H. Mechanical Progress in Sugar 

Industry. (Par.) 271 

Eyhon, L. and Lane, J. H. Sucrose 
Determination in Beet Slices. 

(Abs.) 880 

Faibohild, 0 . H. Potentialities of P.I. 

Sugar Industry 200 

Faibbib & Co., Ltd. Difficulties in Re- 
fining Overseas. (Abs.) 502 

Falkinbb, R. S. Cane Harvester. (Far.) 580 

Fabib, j. a. Cold Chlorosis of Cane. (Abs.) 198 

FI8BB, J. Ion Adsorption by Carbons. 

(Abs.) 45 

Gabbbtt, C. 8 . DeVecchls Process, its 

Advantages and Economics .... 657 

Gbbbuos, H. C. P. Beet Sugar Crop of 

Europe, 1926-27 470 

Oebbijo^ R. j. The 1926 Java Crop 

Figures 808 

Gibaxjd, F., and Cbaio, W. Nitrate Rever- 
sion 420 

OBOXKA88, R. E. Cane and Beet Planting in 

in different Countries 467 

— * World’s Sugar Consumption Expecta- 
tions 188, 248 

Haddon.E. Manganese in Manuring Cane. 

4bs.) 224 

•— Bta]!oh In Uba Juice, ^bs.) 609 

SLuoym, T. A. TAN. Bagasse Producer 

Gas for burning Limestone. (Abs.) Ill 


HaxiBAN, H. vok. Photo-Electric Indi- 

oatoiB 

HAiDAin, J. H. Prevention of Juice 

Deterioration 

HANsyOBD. C. J. and P. W. Mubbat. 

Mosaic in Jamaica. (Abs.) 

Habdy, F. Chemical Resear^ Problems. 
(Abs.) 

— Components of Cane Juice. (Abs.).. 

— Orgsmic Manures from Sugar Cane .... 
Haugb, 8. M., and Willamak. J. J. pH 

and Adsorption by Carbons. (Abs.) 
Havbnsiboou, j. Width of Belting for 

Centrifugals. (Abs.) 

Hiokson, W. Dirt Tare on Sugar Beet 

Consignments 

Hill, H. G. Decline of Chemical Control in 
Cuba. (Abs.) 

— Misleading Undetermined Loss.*' 

(Abs5 

HiiroHY, V. M. Synthetic Pen Manures. 

(Abs.) 

Hinzb, a. Use of Carbons. (Abs.) 

HONIO, P. Conductivity of Juices. (Abs.) 

— Microscopy of Sugar Crystals. (Abs.) 

— Surface Tension Measurements. (Abs.) 
Hxtbst, R. H Determination of Sulphur 

Dioxide. (Abs.) 

Jaot, H. a. C. van deb. Corbonation m. 

Sulphitation 

Janabz, D. j. Klrton Beet Seed Trials. . . . 
Jbnsbn H. R. Determination of Sulphur 
Dioxide 

ICaegl, C. R. Error in Polarization by 

Evaporation. (Abs.) 

Eaysbb, B. Fermentation of Cane 

Molasses. (Abs.) 

Ebane, j. C., and Pain^ H. S. Defeca- 
tion at varlou'? pH Values 

Killeffer, D. H. Continuous Hydro- 

Extractor. (Abs.) 

Klino, S. L. Phosphates as Fertilizers. 

(Abs.) 

Knowles, H. I. Examination of Bone- 

black 

Kohman, E. F., and Sanbobn. N. H. 

Tinless Cans for Syrups, etc. (Abs.) 
Kolk, F. j. j. van deb. Electric Lime 

Kilns. (Abs.) 

Koninosberoeb, V. j. Combating Rats 

with Cyanide. (Abs.) 

Koppbsohaab, B. Beet Lifting Trials. 

(Abs.) 

Kbeke, M. van de. Reducing Sugars 
Det<ermination. (Abs.) 

— Sulphur Dioxide Determination .... 
Kfohabbnko, j. a and others Zeiss Fan 

Refractometer 

KbEN, Sv Insoluble Matter of Refinery 

Liquors. (Abs.) 

KlTNZ, Ed. Sugar in Carbouation Sciuns. 
(Abs.) 

Lafbuillb, M. Causerle on the Lafeuille 

Cr^tallizer. (Abs.) 

Lane, J. H., and Eynon, L. Sucrose 
Determination in Beet Slices. (Abs.) 
LBB, H. A. Cane Root Distribution in Soil. 
(Abs.) 

— Distribution of Cane Roots in the Soil. 
~ andWblleb,D.M. Roots at Different 

ent Ages of Growth 

Undb, H. j. H. van dbb. Efficiency of 

Clarification. (Abs.) 

Linden, T. van dbb. Tests with Presses. 

(Abs.) 

Lnro, A. W. Uniformity of Methods in 

Beet Analysis 

•— and Shzth-Chablby, V. L. Beet 
Experiments in West of Eni^d . . 
lONSBAinn^A. Clarifloation by Carbon. 


PAGl 

545 

867 

240 

524 

669 

531 

567 

112 

213 

445 

499 

614 

385 

614 

671 

559 

381 


825 

143 

374 

(W8 

559 

316 

331 

46 

260 

391 

169 

111 

43 

110 

305 

649 

448 

225 

111 

880 

863 

644 

645 
169 
671 

86 

821 

559 


XU. 




Qenerat, 


LxHSBAijBE. A., and Fiber, J. Teits with 

Different Carbons. (Abs.) 

LiTffDBir, H. *' Amethyst *' Colour. (Abs.) 

— Speotroscopie Measurements. (Abs.).. 

— Quality of white Sugars. (Abs.) .... 

— Ouamel similar to H.I.C. Indicators. 

(Par.) 


Maooillavrat, H. A., and Deineua, J. 

Advantages of H.I.C. (Abs.). . . . 
HoNiboe. I. Compression Eatios for Alco- 
hol. (Abs.) 

— > Internal Combustion Locos. (Abs.) . . 

— Eeport on Machinery. (Abs.) 

MABONIEB. J. A. Cracking of Brass Tubes 

of Evaporators 

MaXOPBS^ C. L. Invertase in Beet Waste 

waters. (Abs.) 

Mater, V. Boiling up Carbonated Juice. 

(Abs.) 

MbSZRB, B. Determination of Sulphur 

Dioxide. (Abs.) 

Meter, F. W. Refining Beet Haws, using 

Carbon. (Abs.) 

Mikolasbk, j. Dry Substance Determina- 
tion. (Par.) 

Moeier-Williahs, G. W. Determination 

of Sulphur Dioxide 

MONTQOHERY, W. Quantities and Steam 

In a Beet Factory 

M00RE,W. C. andMYERS, H. A. Distillery 
Slops as Briquette Binder. (Abs.) 
Murray, G. W., and Hies, £. W. Solutes 
during Char Filtration 


Nathan, Sir F. Alcohol Production. 

(Abs.) 

Nees, a. E. Determination of Ash elec- 
trically. (Abs.) 

Nes, G. B. van. Clarification using Cal- 
cium Carbonate. (Abs.) 

Nickelsbn, T. Grooving, Roller Setting, 
etc. (Abs.) 

— Philippine idling JNotes. (Abs.).... 
INielsen, C. H. Evaporator Cleaning. 

(Abs.) 

— LeuconoHoc Trouble, (Abs.) 

Robth, D. S. Leaf Scald 

Ohn, a. Viscosity of Pectin Sols. (Abs.) 
Orth, Ph. Determination of Sugar in 
Scums. (Abs.) 

— Sugar Destruction in Evaporation. 

(Abs.) 

Os, D. VAN. Molasses Utilization. (Par.) 
O WEN, B. J. Dehydration of Sugar Beet . . 

— W. L. Cause of Swelling of Cans. 

(Abs.) 


Pains, H. S., and Badollet, M. S. Adsorp- 
tion of Colloids by Char. (Abs.) . . 

— Clarification of Com Sugars. (Abs.).. 

— Colloid Elimination in Refining 

— Dye Tests. (Abs.) 

— Dye Test and Refining Quality of Raws 

— Isoelectric Point in Neutralizing. (Abs.) 

— and Baloh, R. T. H.I.C. and Defeca- 

tion. (Abs.) 

— and Keane. J. C. Defecation at Various 

pH Values 

— and others. “ Bursting ** of Choco- 

lates. (Abs.) 

Parses, a. B. Detection of Sulphites. 
(Abs.) :..... 

— Hone-Power for Cane Mills 

Pearson, G. T. Blectrio Welding for the 

Sugar Factory 

Pboe, 8. S. Chemical Control Formulae. 

(Abs.) 

Bfiiciency of Admixture of Maceration 
POOLBT, H. T. Sugar Production in Br. 

Tropical America 

PRITZKBR, j., and Jungeunz, R. Deter- 
mination of Water 


PAGE 

608 

885 

226 

612 

106 


614 

44 

44 

107 

418 

448 

45 
559 
501 
608 
372 
508 
224 
218 

278 

277 

111 

222 

165 

671 

557 

151 

169 

559 

166 
608 
657 

111 


389 

388 

876 

611 

540 

109 

221 

816 

835 

42 

27 

601 

228 

254 

411 

280 


a^jlabb, F. Juice Deterioration by Bac- 
teria. (Abs.) 112 

Rbavell, j. a. Fluid Heat Transmission. 

(Abs.) 46 

Reid, J. F. Sugar Industry in Queens- 

lind ..!T: 12,678 

Renton, j. L. Factors in MilU^. 662 

Rich, B. W., and Mxtbray, G. W. Solutes 

inCharFUtratlon 218 

Busy, G. W. Beet Band Dryer 657 

RoSENFEID, A. H. Honduras 684 

— Monograph of Cane Varieties. (Abs.) 684 

— Present Status of Louisiana Sugar 

Industry 355 

— Renaissance of Louisiana Sugar In- 

dustry 684 

— Tucuman Experiment Station. (Abs.) 480 

RUPS, M. Possibilities of Java Molasses. 

(Abs.) Ill 

Saillard, B. Deguide Process. (Abs.).. 836 

— Mark of German Beets. (Abs.) 558 

— Purity Calculating Disc. (Par.) 164 

— Values for Inversion. (Abs) 671 

— Weights of Large Roots. (Par.) 40, 361 

Sandera, K. Crystallization of Sugar. 

(Abs.) 504 

— Determination of Ash, electrically. 

(Abs.) 280 

— Electrical Determination of Ash. (Abs.) 671 

— Luminescence of Sugars. (Abs.) .... 448 

— and Stanbk, V. Photo-Electric In- 

cators for Polarlmeters 546 

Sansonb, R. Italian Campaign of 1926-27 28 

SOHLBGBL, J. W., and STUBBBR, a. H. 

Errors in pH Determinations .... 427 

— and Weber, A. “Ash’* of Cane 

Sugars. (Abs.) 169 

ScHLEHMER, J. A-Naphthol Test for Sugar. 

(Abs.) 558 

SCHRE3ER, H. Protein Elimination from 

Cane Juice. (Abs.) 608 

Scott, W. By-products in Field and 

Factory. (Abs.) 627 

— Cane Tops and Sugar Recovery. (Abs.) 109 

— Evaporator Scale Treatment. (Abs.).. 224 

— Results of Imperial College Work 577 

Seager. E. a. Health and Efficiency on the 

Plantation. (Abs.) 529 

Shafor, R. W\, and others. Lime Prob- 
lems. (Abs.) ... V ‘J • V* • 

Biot, P. Carbons in the Sugar Industry. 

(Abs.) 169 

Smith, J. H., and Williams, H. R. Den- 
sity and Yield of Beet 600 

SoRNAY, P. DH. Starch in Uba Juice. 

(Abs.) 609 

Spenqler, O., and Brendel, C. Deter- 
mination of Sulphur Dioxide 371 

— and Brendel, C. Mark Volume in 

Digestion Method. (Abs.) 22^ 

— Brendel, C., and Schwirblianski, J. 

100* Pomt of the Saccharlmeter. 

(Abs ) 504 

— and Landt, F. Carbon Adsorptions. 

(Abs.) 604 

— and Trabgbl, A. Relative Sweetness 

of Sugars. (Abs.) 280 

— and Wbidenhaqen, R. Chlorine for 

Clarification. (Abs.) 276 

— — Mimtion of Sugars in Beet. (Abs.) 226 

Springer, H. B., and Davies, J. G. Phos- 
phates in Juice. (Abs.) 391 

Stahl. C. F. Grass-root Mealybugs in 

Cuba 301 

Stanbk, V., and Sandera, E. Photo-Elec- 

tiic Indicators for Polarlmeters.. . 546 

— and VONDRAK, J. Sugar Determina- 

mination in the Beet. (Abs.) ..225, 503 

Steen, H. Removing Precipitates from 

Tanks. (Abs.) 280 

Storey, H.H. Plant Virus Disease. (Abs.) 487 

STOWER, H. Gifford. La Carlota Data for 

1926-27. (Abs.) 390 

Strbleow, S. a. Photo-Blectric Indica- 
tors for Polarlmeters 544 

Sullivan, E. J. Use of Kieselguhr. (Abs.) 391 


xiii. 



iMtax. 


ThobhSj,^. 0<mtKd of Bugu B«et Nema* 

Tiktoxxtes, Ltd* Colour Staudar^ 

TWBBTZYi^*^^. * S. Mciiteiiug* of White 
Beet Sugars. (Abs.) 


PAGB 

182 

884 

885 


^ Ukbain» B. Activated Carbon Process. 

(Abs.) 608 


V ECCHis, I. DB. Eemarks on Owen's Dry« 

Ing Process 478 

yBinLi!rRAHAK, T. S. Sugar Cane Breeding 

and Inheritance. (Aba.) 480 

— and Thomas, E. Sugar Cane Breeding 

Technique. (Abs.) 362 

Vnttk, E. Influence of Paper on Polariza* 

tions. (Abs.) 270 

— Peligot’s Saccharin, ^bs.) 660 

VOEICEBR, J. A. “ Bolting " In Sugar 

Beets. (Abs.) 167 


VOEDEA^ J. and Stanbk, V. Sugar 

Determination in Beet. (Aba.) 225, 60S 
VOOKHIEB. A., and Alvarado, A. M. 
Determination of Glucose volu* 


metrically. (Abs.) 668 

Vyas, N. D. Farm-made Superphosphate. 

(Abs.) 614 

Warrbk, a. H. Crystallizer Capacity. 

(Abs.) 444 

Waterman. H. j., and Dauvillier, A. 
Filtration Constants of Carbons. 

(Abs.) 46 

— and Ent, W. A. van dee. Glutose in 

Cane Molasses. (Abs.) 169 

Watson, B. E., and others. Recovery of 

Sucrose from Cane Molasses. (Abs.) 333 


PAOB 

Watts, sir F. British West Indian Crops 

of 1926 78,164 

— Beflners' Case from West Indian Point 

of View 124, 188 

Wayne, T. B. Eeflning Qualities of IMtws 94 

Weight, K. B. Evaporator Tube Cleaning. 

(Abs.) 609 

Weiss, B. Beet Pulp Drying Plant. (Abs.) 112 
Weller, D.M. Habit of Sugar Cane Boots 645 
Whaley, W. L. 0. Blending Syrups and 

Molasses. (Abs.) 224 

Whitakbr, L. B. Blectiieal Mill Drives. . 251 

WiLLAMAN, J. J. Relative Sweetness of 

Sugars. (Abs.) 279 

— and Hauqb, S. M. pH and Adsorp- 

tion by Carbons. (Abs.) 667 

Williams, J. w. 8. Petree Process. (Abs.) 167 

— W. J. Misleading “ Undetermined 

Loss." (Abs.) 664 

Wilson, B. K. Beet Pectin. (Abs.) .... 224 

Winogradsky, S. (Cellulose Decomposition 

in Soli. (Abs.) 224 

Woodman, H. E. Sugar Beet Tops. (Abs.) 565 

— and Amos, A. Beet Ensilage. (Abs.) 46, 891 

Wright, A. improvement in «niice Clari- 
fication 494 

— G. Costings and Records. (Abs.).. 630 

Wyub, W. Dorr Clarifier, Petree Process, 

etc. (Abs.) 107 


Zbrban, F. W. Report of N. Y. Sugar 

Trade Lab. (Abs.) 280 

— and Sattler, L. Ash Determination 

electrically. (Abs.) 890 

Zert, K. Improvement of Stammer Col- 
orimeter. (Abs.) 667 

ZIBOH, J. H. What is this pH ? (Abs.). . 447 

ZWBT, J. K. VAN DER. Effect of Carbons 

on pH of Sugar Solutions. (Abs.) 112 


PUBLICATIONS RECEIVED. 


SUBJECT MATTER. 


Alcohol for Industrial Purposes. American 

Solvents Corp 104 

— Rectification. G. Marlller 441 

Analysis, Methods of American Beet Sugar 

Co. F. R. Bachler 406 

Annual Reports of the Progress of Applied 

Chemistry 328 

Beet, Atlas of Anatomy and Biology. 

Ukrane Agricultural Committee. . . 828 

— Breeding Station of Fr. Strube .607 

— Commercial Determination of ite 

Sugar. Arm. Le Docte 660 

— Cultivation Handbook. T. Roemer. . 607 

— Desiccation of. B. J. Owen 666 

— Factory Work, its Organization. 

H. Gutherz 104 

— Nematode, Control by Rotation. 

Gerald Thome 441 

— Pocket Atlas of its Diseases. 0. Appel 441 

— Resistance to Curly Top. E. Carsner 88 

— Sugar Manufacture, Encylopaedia. 

M. D. SuJew 104 

British Standard Speetfioatloos 661 

Canes, Tests of XHeease-Resistant. R. D. 

Rands and S. F. Sherwood 496 

Carbon, ActivgM, Piesent Position in the 
^ Sugar Industry. 0. Wohryzek. . 496 

Cellulose, its Mlcroblolo^ A. C. 

Thaysen and H. J. Bunker 886 


Chemical Annual, Van Nostrand's. J. C. 

Olsen 665 

— Engineering and Chemical Catalogue 441 

Chemisth^ Reports of the Society of Chemi- 
cal Industry 828 

Chemists' Yearbook* 1927. Edited by 

F. W. Atack 386 

Colour in the Sugar Industry. H. H. Peters 

aaflFTp: Phelps 660 

— System of Lovibond. K. S. Gibson 

« and F. K. Harris 660 

Control, Chemical, Methods of American 

Beet Sugar Co 495 

— — in Polish Factories. K. Smolensk!, 

and others 220 


Desiccation of Sugar Beet. B. J. Owen 
Dirt Tare, Tables to calculate. W. 

Hlrsohfeld 

Drying Technology. M. Hlrseh 


665 

665 

496 


Electrlcl^l^he Sugar Industry. A. E. G. 


104 


Furnaces, Industrial. W. Trinks 220 


History of Sugar Industry in Saxony. 

R. E. i^tkass 828 

Hydrogen-ion Conoentration. L. Michaelis 87 
* 


xiv. 




Publications Received 


. PASS 

Legumes, etc^ their Inoculation. F. LOhnis 

and £.T. Leonard 88 

Lovibond Colour ^stem. K. S. Gibson 

and F. K. Harris 560 

Machinery in Sugar Factory and Refinery. 

K. Schiebl 496 

Malaria : Curse, Cause and Cure. Countess 

of Camavon 220 

— Prevention and the Engineer. H. Home 828 

Manualof Sugar Companies, 1927 651 

Molas^, Detennination of Its Weight per 
Gallon. C. F. Snyder and L. D. 
Hammond 650 

Organisation of Beet Factory Work. H. 

Gutherz 104 

Polarimeter. V. T. Saunders 650 

Rectification of Industrial Liquids. G. 

Mariner 441 

Reports of the Progress of Applied Chemis- 
try 328 

Rivers Pollution. Memorandum. Fish- 
mongers Company 220 

Saxony, History of its Sugar Industry. 

R. E. Grotkass 328 

Science for All. Sir Arthur E. Shipley, and 

others 38 


PAOB 


Society of Chemical Industry : Annual 

Reports 828 

Solution and Volume Alteration. F. L. 

Teed 104 

South American Handbook. Edited by 

* J. A. Hunter 829 

Standard Specifications, List of British . . 551 

Starch Making, etc. Felix Rehwald 88 

Sugar Companies Manual, 1927 561 

— Detennination in the Beet. Arm. Le 

Docte 660 

— Group, Rotary Power and Structure. 

C. S. Hudson 220 

— Manual. Cifra Ld 665 

Sugars, and their Derivatives. M. Cramer 496 
Sulphur Dioxide Determination in Foods. 

G. W. Monier-Williams 386 

Surface Tension Measurement. N.E. Dorsey 560 


T ables for the Calculation of the Dirt Tare 666 
Tare of Dirt, Tables. W. Hirschfeld .... 665 

Thermometric Conversion Chart. P. L. 

Marlis 651 


V an Nostrand’s Chemical Annual 665 

Volume Alteration in Solution. F. L. Teed.. 104 


W^erkspoor Centenary. M. J. de Boor . . 665 

Wood, its Chemistry. L. F. Hawley and 
and L. E. Wise, , 


NAMES. 


A.E.G., Berlin. Electricity in the Sugar 

Industry 104 

American Beet Sugar Co. Methods of 

Analysis 495 

~ Solvents <fe Chemical Corporation. 

Alcohol for Industrial Purposes. . 104 

Appel, 0. Pocket Atlas of Beet Diseases 441 
Atack, F. W. Chemists’ Year Book, 1927 386 


Bachler. F. R. Methods of Analysis of 

American Beet Sugar Co 495 

Boor, M. G. de. W^rkspoor Centenary. . 665 


Carnarvon, Countess of. Malaria : 

Curse, Cause and Cure 220 

Carsnbr, E. Resistance In Sugar Beets to 

Curly Top 38 

Cifra Ld. Sugar Manual 665 

Cramer, M. Tne Sugars and their Deriva- 
tives 496 


Docte, Arm. Le. Commercial Determina- 
tion of Sugar in the Beet 550 

Dorsey, N. E. Measurement of Surface 

Tension 550 


Gibson, K. S., and Harris, F. K. Lovi- 

bond Colour System 550 

GROnuss, R. E. History of the Sugar 

Industry of Saxony 328 

Gutherz, H. Teohnlcal Organization in 

Beet Factory Working 104 


Hirsoh, M. Technology of Drying 496 

Hirschfeld, W. Tables for the Calcu- 
lation of the Dirt Tare 666 

Home, H. Engineer and Malaria Preven- 
tion 328 

Hudson, C. 8 . Rotary Power and Struc- 
ture in the Sugar Group 220 


Lohnis, F., and Leonard, L. T. Inocu- 
lation of Legumes, etc 38 


Mariller, G. Rectification of Industrial 

Liquids 441 

Michaelis, L. Hydrogen-ion Concen- 
tration 37 

Monier-Williams, G. W. Determination 

of Sulphur Dioxide in Foods. .... 386 

Nostrand, Van. Chemical Annual 666 

Olsen, J. C. Van Kost rand’s Chemical 

Annual 665 

Owen, B. J. Desiccation of Sugar Beet 

and the Extraction of Sugar .... 665 

Peters, H. H., and Phelps, F. P. Colour 

in the Sugar Industry 550 

Rands, R. D., and Sherwood. S. F. Tests 

of Disease-Resistant Canes 495 

Rehwald, Felix. Starch Making etc.. 38 

Rekowsei, Chab. W. de. Beet Breeding 

Station of Fr. St rube 607 

Roemer, T. Beet Cultivation Handbook 607 

Saunders, V. T. The Polarimeter 550 

Schiebl, K. Machinery in Sugar Factory 

and Refinery 496 

Shipley, Sir a., and others. Science for 

All 38 

Smolbnski, K., and others. Chemical 

Control in Poland 220 

Snyder, C. F., and Hammond, L. D. WVlght 

per Gallon of Molasses 550 

SUJEW, M. D. Encyclopaedia of Beet 

Sugar Manufacture 104 

Teed, F. L. Volume Alteration on and in 

Solution 104 

Thaysbn. a. C., and Bunker, H. J. 

Microbiology of Cellulose, etc. . . 886 

Thorne, G. Sugar Beet Nematode 441 

Thinks, W. Industrial Furnaces 220 

WoHRYZBK, O. Activated Carbons in the 

the Sugar Industry 495 


XV. 



PATENTS 


euBJEcrr matter. 


Alcohol and Acetone Production. A. P. H. 
Desborough and others 

— Container Corrosion Prevention. U.S. 

Industrial Alcohol Go* 

— — . — . w. T. Schreiber 

— Dehydration. U. S. Industrial Alcohol 

Co 

— Distillation. B. 1. Clapp 

— Motor Fuel. Benzol verband Ver... 

_ — — B, V. Bereslowsky 

— — — C. M. Hudson 

— — — I. O. ParbeninduBtrie A.-G. 

Alcohol Motor Fuel 

— Production. G. T. Eeich 

— — from Cellulose. H. Langwell 

— BocUflcation. E. A. Barbot 

— — J. F. Cyphers 

— Solidification. I. G. Farbenindustile 

A.-G 

see aleo Distillation. 


PAGE 

116 

507 

285 

864 

285 

49 

49 

118 

116 

51 

621 

889 

621 

116 


Bagasse Boarding. C. W. Mason 897 

— — J. B. Cooiidge 118 

— Cellulose Extraction. iS. C. H. Valet. .454, 565 

— for Paper Production. A. K. Balls. . . . 510 

— UtUization. W.B.Swint 173 

Beet, Cleaning. F. Brochet 568 

— Digger.^S. D. de la Cour 394 

— l^^ng. B. J. Owen 677 

— Factory Bfluont Treatment. B. J. 

Marx 561 

— Handling Apparatus. G. W. Tanney 509 

— Harvester. E. J. and 0. H. Hammer 280 

— — J. A F. Howard, Ltd 227 

— — J. Moreau 610 

— — G. Wandscheer 665 

— Maceration Process. N. Nobel 674 

— Puller. W. Yermak 464 

— Seed Dropper. A. A. Matbeson 621 

— Toppers. G. Isago 621 

— — J. P. Humphreys 889 

— — J. Mazocco 114 

— — J. J. Sprunger 62 

Betaine ^drochloride Production. D. £. 

Tressler 610 

Boiler Incrustation Prevention. J. Bill- 

wilier 49 

Boiling and Curing Sugar. Bafiinerie 

Tirlemontoise 664 

Boneblack, tee Charcoal, Animal. 


Cane Cars. Gregg Co., Ltd 227 

B.J. Manor 676 

— Harvester. 0. Scranton 676 

— Planter. W. Kassebeer 280 

— Stripper. J.S. Warren 463 

Use for Flour Production. A. E. 

Kienzle 610, 675 

Carbon, Activated, Beviviflcation. A. A. 

Baidchaus 280 

^ — Liquid treating. General Norlt 

Co 610 

— Decolorizhig, AppUcation. C. J. Gambel 62 

— — — G.C. Lewis 115 

J.J.N«M^e 888 

— — J.N.ArSStter 280 

— — Manufacture. W. B. Alexander. . 282 

— 0, L.l^ebey 282 

— _ — L. Hi Bonnard 468 

— — — K. Bube 116 

ChemisoheWerke Carbon Ges. 606 


PAGE 

Carbon, Decolorizing Manufacture. C. B. 

Davis 620 

— — — General Norit Co., Ltd 560 

— — — P.M.A.Lebeau 116 

— — — Paul Lueg, and others 665 

— — — J. Magtegaal 117 

— — — J, J. Naugle 887 

— — — A.Oberle 509 

— — — B.N. Biddle 620 

— — — J. N. A. Sauer 566 

— — — Soc. de Besearches PetroU- 

f^res 607 

— — — E.B. Sutcliffe 609 

— — — H. Thienemann 609 

— — — B.Urbaln 117,282, 607 

— — Verein fUr Chemische Indus- 

dustrie, A.-G 47 

— G.W. Wallace 565 

— — — I,. Wickenden and 8. A. W. 

Okell 616 

— — — Wilson Bros. Bobbin Co 660 

— — Beviviflcation. V. 8. Allien .... W 

— — — F. B.Arentz 282 

— A. A. Backhaus 280 

— — — Darco Sales Corp 50, 507 

— — P. Mahler 620 

— — — G. Midler 620 

— __ — Verein f«ir Chemische In- 

dustrie, A.-G 47 

— — _ Verein fttr Chemische u. 

MetaU. Ges 506 

— — — and Activation. J.J. Naugle 888 

— — Stabilization. W. J. Smit 506 

Carbonating Apparatus. H. N. Kilby . . 341, 619 

B. H. Savage 61 

Carbonation Process Control. Dorr Co. . . 606 

Cellulose, Bacterial Stockfeed Preparation. 

H. C. Beinhold 62 

— Extraction from Bagasse. E. C. H. 

Valet * 565 

— Fermentation. H. Langwell 52, 621 

— — H. Langwell, and others 668 

— for Manure Mfre. Fftkaltorfstudlen Ges. 49 

— Production of Sugar. B. Ffirber .... 61 

— Transformation to Sugar. L. Meller. . 676 

Centrifugal Casing. T. Broadbent A Sons, 

Ltd 115 

— Continuous. M. L. Sansaricq 562 

H. C. Behr 676 

-- for JW. B. Lehky 47 

— — — Ufte. B. Lehky 676 

— Sprasing. B. Boberts 52 

Charcoal, Animal, Begeneration. C. B. 

Davies 452 

Citrla Add Production. Bowntree A Co., 

Ltd., and others 898 

Clarification, using Adsorbents. A. Bosen- 

heim 564 

— using Centrifugals. A. P. Leonard. . .. 170 

— Con&ol. Dorr Co 506 

— using Fatty Solvent. K. Seo 118 

— Filter-aid. CeUteCo 894 

— of Molasses. K. Seo 170 

— Process. W, C.Arsem 841 

— -- C.B. Davis 895 

— — Gilchrist A Co 228 

— — International Sugar A Alcohol Co. 840 

— •— W. E. Langelier 118 

— Settliim Apparatus. Dorr Co 174 

— using^cates. H. S. Christopher. .. . 896 

— using Silidc Acid. C. F. Kulfgren and 

^B.G.Llnd 458 

— Subsiding Tank. B.J.Marx 561 

— Sugar Becovery. C. G. Petree 508 

•— tee <tlto Carbonation. 

CoUoldal Sol tot Puittoatlon. 0. B. DtTli 



Patents. 


PAGE 

Goloiir ^timatlng ^pmtus. Tintometer, 

Ltd.,an3BCB.Lovibond 227 

Colouring EemovaL International Sugar 

a Alcohol Go 840 

Confeotionery. H. J. C. Forrester, and 

others 116, 117, 887 

Cooling Granular Materials. Uno Co.. Ltd. 880 
Crusher, tte Millinu. 

Curing and Boiling Sugar. Banffierie 

Tirlemontoise 664 

— Sugar. Eafferlnerie Tirlemontoise.. 677 

Decolorizing Carbon, 8e$ Carbon, Decoloriz- 

— usingLlgnin. International Sugar & 

Al^ol Co 116 

Dextrose Manufacture. W. B. Newkirk . . 676 

— Use medicinally. V. A. La^ta 841 

Diffusion Process for Beet, etc. K. Komers 

and K. Cuker 663 

DistilUtion of Alcohol. E. 1. Clapp 285 

— Process. J. L. Major 286 

— $ee also Alcohol. 

Distill^ Slops, Distillation. £. A. Barbet 174 

— — — G. P. Guignard 173, 610 

— — Glycerin Recovery. Etabl. Barbet. 668 

— — Potash Extraction. R. Gold- 

schmidt 804 

— — UtiUzatlon. Spiritus MiJ 49 

Dryers, Sugar Recovery. Geo. L. Squier 

Mfg. Co 841 

Drying Apparatus. M.-F. Grevenbroich . . 677 

— Beet. B. J. Owen 677 

Effluent Purification. A. J. Bavnestad. . 280 

— — R. J. Marx 661 

Evaporation Process. Swenson Evaporator 

Co 173 

— with Thermo-Compression. Soc. des 

Condenseurs D^las 49 

Evaporators. Borten & Co. Ges 839 

— Blair, Campbell <fe McLean, Ltd 174 

— H. Fother^l 61 

— E. Morterud 174 

— J. Mugler 283 

— G. Nickolai 281 

— L. B. Sebald 397, 454 

— W. Vogelbusch 336 


W. Wiegand 


- Film-type. L. E, Sebald 464 


for sap. s. u. Nicols 

Scale Prevention. E. Haasz 


— Tube Connectors. W. L. Badger .... 
Extraction, Diffusion, Process. K. Eomers 

and K. Cuker 

— of Juice, see MillJns and Diffusion 

— of Sugar. Distlfleries des Deux- 

Sfivres 


Glucose Mfre. from Wood. E. Fftrber. . . 
Glutamic Acid Preparation. Larrowe 

Construction Co 

Glycerin Recovery. Etabl. Barbet 

S.K.Vame8 


Fermentation of Cellulose. H. Langwell, 

and others 668 

— Recovery of Acids, etc. G.R. Reich.. 61 

~ of Sugars. J. P. H. Jansen 668 

Fertilizer. F. Liljenroth 677 

— Manufacture. E. L. Pease and D. 

Tyrer 178 

— — using Culture Mixture. C. A. 

Baumgarten-CrusiuB 397 

“■* — from Molasses. W. H. Dickerson 464 

— Nitrogenous. E. H. Richards and 

H. B. Hutchinson 280 

— see also Manure. 

Fibre Boardimr^. J. R. Coolidge 118 

Filter. J. J. Nau^e 118 

— E. J. Sweetland 677 

— Oliver Continuous Filter Co 894 

— Aid. CeUteCo 894 

— — H.S. Thatcher 464 

— goth. J.E. Hooper 896 

— Press Bag. J. P. Hamilton 118 

— Rotor. J. A. McCaskell 116 

^ — if. J. Sweetland 677 

Filtratiom Continuous Process. F. W. 

62 


Heat Exchange Apparatus. A. R. Vila .. 454 

Hydrogen Ion Concentration Apparatus. 

E. D. Stlrlen 453, 610 

— — — E.W.Todd 178 

Hydrometer. J. H. Peper 280 

Hydrosulphitation Process. R. Dutilloy 117 

Hydrosulphites Production. L. K. Riggs 178 

Incrustation Prevention. J. Billwiller. ... 49 

— — £. Haasz 668 

InuUn Production. W. C. Arscm 341 

Juice Extraction, see Milling and Diffusion. 

— Preservation. A. K. Balls 610 

Kieselguhr Filter-aid. H. 8. Thatcher . . 464 

— Preparation. R. C. Williams 52 

— — 8. Hillier 610 

— Revivification. L. A. Tarbox 896 

— Revivifying Kiln. L. A. Tarbox 286 

Kiln for Lime Production. A. E. Truesdell 609 

— for Revivifying. L. A. Tarbox 285 

Lactose, Mfre. R. W. Bell 61 

Levulose Production. W. C. Areem 341 

— — Chemische Fabrik. E. Sobering.. 668 

Lime Kilns. A. E. Truesdell 509 

Macerating Device. F. Maxwell 226 

Maceration Process. N. Nobel 674 

Manure from Cellulose Materials. Fftkal- 

torfstudien Ges 49 

— see also Fertilizer. 

Massecuite Spraying. E. Roberts 62 

Megass, see Bagasse. 

Miff with Auxiliary RoUer. A. M. J. Mees- 

ters 840 

— Installation. Franklin Farrel, Jr 672 

— Juice Straining System. Wm. G. Hall. 449 

— Macerating Device. F. Max\^oll .... 226 

Milling and Shredding Cane. W. U. Morgan 892 

— Maceration Process. N. Nobel 674 

Molasses Clarification. K. Soo 170 

— Extraction. L. Steffen 114 

— — of Sugar. L. Steffen 398 

— Glutamic Acid Preparation. Larrowe 

Construction Co 389 

— Treatment. 8. D. Wilkins, and others 116 

— TTse for Yeast Propagation. A. K. Balls 676 

— Utilization. A. Bu 174 

— — W. H. Dickerson 454 

— — Kunstseldefabrik A.-G 116 

— — Purox Co 118 


Monosaccharides, 


P ans. Vacuum, Heating Coils. H. Hillier. . 
Paper Production from Straw. C. D. Wood 
Pectin Preparation. Douglas Pectin Co. . . 
Phosphoric Acid Mfre., uung Sulphur Di- 
oxide 

— — for Soft Sugar Production. 

H. C. WeUe 

Polarimeters. E. Leitz 

Pump, Syrup. E. T. McCall 


Rectifying Golunms. J. F. Cyphers .... 
Refinery, icing Sugar Mfre. A. E. Ackers 

— Preventing I(^ Sugar Caking. A. 

Ackers 

— Soft Sugar Production. H. C. Welle. . 

Refining, Washing Sugar Trays. J. J. Arm- 
strong 



Index* 


SaoohailmeterB. B. Leitz . . . 
Scald, iee Incniatatlon. 
Settling Apparatus. Dorr Co. 

— Gilchrist A Co 

Shredding and Hilling Cane. 


W. H. Mor- 


Silicate (^rifying Agent. H. S. Chiisti)- 


Silicic Acid Clarification. C. F. Kullg^ 

and 8. G. Lind 

Stockleed containing Cellulose^fermenting 

Bacteria. H. C. Eelnhold 

Storage of Plants, Diminishing Loss of 
Carbohydrate. Chemische Fabrlk 

vorm B. Sobering 

Straining Liquids. Simon-Carves, Ltd... 
Subsiding Apparatus. Gilchrist & Co. . . . 
Sugar, Boiling and Curing. BAfilnerie 
Tirlemontoise 

— Curing. Rafflnerle Tirlemontoise 

— Production from Cellulose. L. Meiler 


688 

174 

228 


896 

458 

52 


894 

116 

228 


564 

677 

676 


PAOB 

Sugar, Soft, Production. H. C. Welle. ... 451 

Sugars, Use for Citric Acid Production. 

Eowntree & Co., Ltd., and others 893 

— Reduction to Alcohol. H. J.CreU^ton 285 

Sulphur Dioxide, Removal from Foods. 

L. Rosensteln 897 

Syrup with Palatable Flavour. J.Jakamine 

— Production for Cannery. E. S. 

Cochran 509 

— Table. B. H. Merck 118 


W ashing Sugar Trays. J. J. Armstrozm. 396 
White Sugar Manufacture. W. F. R. 

Murrie 341 


Yeast Propagation. International Yeast 

CoV. 116 

— — from Cane Molasses. A. K. Balls 676 


NAMES. 


Aokbbs, a. E. Icing Sugar Manufacture 118, 507 
Alexander, Wm. B. Decolorising Carbon 

Manufacture 282 

Allibk, V. 8. Carbon Revivification.... 50 

Abbntz, F. B. Revivifying Carbon 282 

ARMSTRONG, J. J. Washing Sugar Trays. . 306 

ARBBM, W, C. Inulin Production 841 

— Purification Process 341 

ATLAS Powder Co. Reduction of Sugars . . 285 


Backhaus, a. A. Revivifying Carbjn . . 230 

Badger, w. L. Evaporator Tube Con- 
nectors 285 

BALLS, A. K. Preservation of Cane Juice. 173, 610 

— Yeast Propagation 676 

BarBET, E. a. Alcohol Distillation 339 

— Distilling Distillery Slops 174 

BARBET, Soc. DE8 ETABL. Recovery of 

Glycerin 563 

BARNBBBY, O. L. Carbon Manufacture.. 282 

Behr, H. C. Continuous Centrifugal 676 

Bell, R. W. J^actose Mfre 61 

Benzol Verband Ges. Alcohol Fuel — 49 

Bereslowsky, B. V. Alcohol Motor Fuel 49 

Bbrtbn <& Co., Ges. Evaporator 339 

Billwilleb, J. Boiler Incrustation 49 

Blair, Campbell & MoLean, Ltd. 

Evaporator 174 

Blumenbbrg, H. Phosphoric Acid Mfre., 

using Sulphur Dioxide 118 

Bonnard, L. H. Vegetable Carbon Mfre. 463 

Broadbbnt <fe Sons, Ltd. Centrifugal 

Machine Casing 115 

Broohet, F. Cleaning Beets 663 

Bv, A. Molasses Fodder 174 

BUBE, K. Decolorizing Carbon Mfre 116 


Carbon Ges., Chemische Werkb. Do- 

coloriring Carbon Mfre 506 

Cblite Company. Filter- Aid 464 

Chbmibohb V. Metall. Proddktion Ver. 

einfUb. Carbon Revivification. . 506 

Crene^M.B. Carbon Manufacture 282 

CLAPP, E. I. Alcohol Distillation 285 

COCHRAN, E. S. Cannery S3Tup Produc- 
tion 609 

CoouDGB, J. R. Boarding Mfre 118 

COUR, H. D. DB LA. Dlgginct Beet 394 

Cbbightoil H. j. Reduction cl Sugars. . 286 

Crusidb. C. a. Baumgartbn. Fertilizer 

Production 897 

Cyphers, j. F. Rectifying Cohinm 621 


Daroo Sales (Joeporation. Carbon 

Revivification 620 

— Revivification of Carbon 607 

Davis, Chas. B. Absorbent Decolorizing 

Medium 452 

— Carbon Manufacture 620 

— Purification Process 395 

DFlas, Soc. Evaporation with Theriuo- 

Compression 49 

Desborouqh, a. P. H. Production of Al- 
cohol and Acetone 116 

Deux-SP:vre8 Distilleries. Sugar Ex- 
traction 117 

Dickerson, W. H. Molasses Product 454 

Dorr Co. Control of Clarification 505 

— Settling Apparatus 174 

Douglas Pectin Corporation. Pectin 

Preparation 174 

Dutilloy, R. Hydrosulphite Api)iieatioti 117 


Emlenton Refining Co. Revivification 


of Kieselguhr .396 

— Revivifying Kiln 285 


Faber, 0. Recovery of Sugar from Dryers 341 

Fakaltorpstudien Ges. Manure Pre- 
paration 49 

F \RBENINDU8TBIB A.-G., 1. G. Alcohol 

Motor Fuel 116 

— Carbon Manufacture 666, 620 

— Solidifying Alcohol 116 

Farrbl, Franklin. Cane Mill Installation 072 

FarBER, B. Sugar Mfre. from Wood .... 61 

Fbrnbach, a., and others. Production of 

Citric Acid 393 

Fothebqill, H. Evaporator 51 


Gambbl, C. j. Carbon Application .... 62 

Gilchrist & Co. Clarification Process. . . . 228 

Goldschmidt, R. Potash from Distillery 

Slops 394 

Graham, W. C., and others. Clarification 

Process 228 

Gregg, L. D. Cane Cars 227 

Grevenbroich M.-F. Drying Aparatus. . 677 

Gbisoom-Russell Co. Bvaporator 397 

— Film-type Bvaporator 454 

Guionard, G. P. Distillery Slops DIs- 

tUlatlpn 178, 510 


• .% 
XViU. 



Patents. 


PAGE 

HaaBZ, E. Scale Prevention 668 

Hadpae, a. J. Silicate Filter Aid 864 

— B. Filter 894 

HAUi, W. G. Juice Straining for Mills 446 

Hamilton, J. P. Filter-Press Bag 118 

Hammsb, E. J. and 0. H. Beet Harvester 230 
Hulieb, H. Coils for Pans 48 

— S. Kieselguhr Eevivifloation 610 

HOWAED, J. & F., Ltd. Beet Harvesters. . 227 

HUDSON, G. M. Alcohol Motor Fuel 118 

Humphreys, j. P. Topping Beet, etc 836 

HUTCHINSON, H. B.. and Bichardb, E. B. 

Nitrogenous Fertilizer 230 

Industrial Chemical Co. Carbon Mfre . . 615 

Industrial Technics Corporation. 

Iniilin Production 341 

— Waste Products Co. Molasses 

Product 464 

International sugar & Alcohol Co. Ltd. 

Lignin Decolorizing 116 

— Bemoval of Colour 340 

— Wood Sugar Mfre 61 

International Yeast Co. Yeast Propa- 
gation 116 

ISAOO, 6. Beet Topping Machine 621 

Jansen, J. P. H. Fermentation Process. . 663 


PAGE 

Naugle, j, j. Carbon Application and 

Bevivlflcation 888 

— Carbon Production 887 

— Filtering Liquids 118 

Nemours & Co., B. I. du Pont de. Becovery 

of Glycerin 867 

Newkirk, W. B. Dextrose Manufacture. . 676 

Nickolai, G. Evaporator 281 

NICODEMUS, O. E. Carbon Manufacture. . 620 

Nobel, N. Maceration of Bagasse 674 

Norit Co., Ltd. Mfre. of Decolorizing 

Carbon 560 

— Treating Liquids in Presence of Carbon 610 

Oberle, a. Production of Carbonaceous 

Material 609 

Oliver Continuoub Filter Co. Filter. . 864 

Owen, B. J. Drying Beet 677 

Pease, B. L., and Tyrbr, D. Fertilizer 

Mfre 173 

Peper, j. H. Hydrometer 280 

Petree, C. G., Becoverlng Sugar Content 

in Juices 508 

— & Dorr Engineers, Inc. Becovering 

Sugar Content in Juices 508 

PetrolifEres, Soc. de Besearches de. 

Activation of Carbon 607 


Kassebeer, W. Cane Planting Machines 230 
Kienzle, A. E. Conversion of Sugar Cane 

to Flour for Food 610, 675 

Bilby, H. N. Carbonating Apparatus. . 341, 616 
KOMERS, K. and Cuker, E. Sugar Ex- 
traction 563 

Kullqren, C, F., and Lind, S. G. Puri- 
fying Sugar Liquors 453 


Lang WELL, H. Cellulose Fermentation. .62, 621 

— and others. Fermentation of Cellulose 563 

Lapenta, V. A. Use of Dextrose 341 

Larrowe Construction Co. Glutamic 

Acid Production 339 

— — — Betaine Mfre 610 

Lebeau, P. M. a. Carbon Mfre 116 

Lehky, B. Centrifugal for Pile 47, 676 

Leitz, £. Polarimeters 663 

Leonard, A. P. Juice Clarification in 

Centrifugals 170 

Lewis, G. C. Decolorizing Carbon Mfre.. . 115 

Levy, M. Clarification Process 340 

Lourens, C. Treating Liquids in Presence 

of Carbon 610 


McCall, E. T. Syrup Pump 173 

MoCaskell, J. A. Rotary Filter 116 

Magor, R. j. Cane Car 676 

Magtbgaal, j. Carbon Mfre 117 

Mahler, P. Carbon Revivification 620 

Major, j. L. Distillation Process 286 

Manning, F. W. Continuous Filtration . . 62 

Marx, B. j. Effluent Treatment 561 

Mason, Chas. W. Bagasse Boarding .... 367 

Matheson, a. a. Beet Seed Dropper .... 621 

Maxwel^ Francis. Mill Macerating 

^ Device 226 

Mazoooo, j. Beet Topper 114 

Mebsters, a. M. j. Mill with AuxUiary 

Boiler 340 

Meiler, L. and Scholler, H. Glucose 

Production 676 

Mbllersh-Jaokbon, L. Glutamln Acid 

Preparation 889 

EpBR0X,B.H. Table Syrup 118 

Moreau^ j. Beet Harvester 610 

Morgan, W. H., Sr. Cane Shredding .... 392 

Mortbrud, E. Evaporator 174 

Muglir, j. Bvapowtor Plant 288 

Mullbr, G. Carbon Revivification 620 

Murrie. W. F. R. Making White Sugar. . 841 


Ravnestad, a. j. Clarifying Waste 

Waters 

Reich, G. T. Alcohol Becovery 

Beinhold, H. C., and others. Stockfeed . . 
Richards, E. H., and Hutchinson, H.B, 

Nitrogenous Fertilizer 

Biddle, B. N. Carbonaceous Product .... 
BIGGS, L. K. Hydrosulphite Production. . 

Roberts, E. Spraying Sugar 

Rosenheim, A. Aasorbents for J uices, etc. 
Bosenstein, L. Bemoval of Sulphur 

Dioxide from Foods 

Bowntree & Co. Ltd., and others. Citric 
Acid Production 


280 

61 

62 

620 

178 

62 

564 

897 


Sansaricq, M. L. Continuous Centrifugal 562 
Sauer, J. N. A. Application of Carbon. . 280 

— Activated Carbon Production 665 

Savage, B. H. Evaporating Apparatus. . 51 

Schbring, E., Chemische Fabrik. Carbo- 
hydrate Loss of Plants 894 

— Production of Levulose 668 

SCHREIBER, W. T. Non-corrosive Com- 
position 285, 607 

Scranton, H. 0. Cane Harvester 676 

Sebald, L. E. Evaporator 897 

— Film-type Evaporator 464 

Seo, B. Clarification IIB 

— Molasses Clarification Process 170 

Simon-Carvbs, Ltd. Straining Liquids.. 116 

Smit, W. j. StabiUziDg Activated Carbon 606 
I SpiritubMU. Distillery Slop Utilization. . 49 

Sprunger, J. J. Beet Topper 62 

Squibr, Meg. Co., G.L. Recovering Sugar 

I from Dryers 841 

I Standard Oil Co. Clarifying Agent .... 896 

STEFFEN, L. Molasses Treatment 114 

— Becovery of Sugar from Molasses. . . . 398 

Stirlen, E. D. H.I.G. Apparatus .... 458, 510 
I SUTCLIFFB, B. B. Production of Activated 

I Carbon 609 

' SWBBTLAND, B. J. Filter 677 

j Swenson Evaporator Co. Evaporator 

Tube Connectors 285 

; Swint,W.R. Utilization of Bagasse Pith 173 


Takamine, j., Jr. Food in Syrup Form. . 118 

Tarbox, L. a. Beylviflcation of Kiesel- 
guhr 896 

— Reviving Kiln 286 

Thatcher, H. S. Filter-Aid 464 


XIK. 



IihIm. 


TusiroXiNlYyH. Gfurbonication Process.. 509 

Tqm)inBm,LTD. OolourSstimation.... 227 

TQimoNXOiis Boiling and 

Ooilng Sugar 504 

— Curing Suwr 677 

TODD^BTw. H.I.C. Apparatus 178 

Tbbsi^b, I). £. Betame Hydrochloride 

Mfre 510 

TBTTBSDULL, A. E. Lime Kiln 509 


U,0 Co., Ltd. Cooling Granular Material 839 
UBBAlB, E. Decolorizing Carbon Mfre. .117, 282 
Manufacture of Activated (Mm . ... 507 

Uv8.InI)U 8TBIAI.AL00HOIC0. Distillation 

of Alcohol 285 

— inter 394 

— Prevention of Corrosion of Containers 507 

— Bevivlfying Carbon 230, 282 


ViXBT, E. C. H. Extraction of Cellulose 


from Bagasse 454, 565 

VabjteS, 8. K.. Recovery of Glycerin 397 

VSREIK FOB CHEMISCHE INDUSTKIE GES. 

Beiolorizing Carbon 47 


T 


Vila, A. B. Heat-Exchange Apparatulr. , 

VOOBIBUSOE, W. Bvaporalor 

VOBBTBKIABDBN, N. V. C. A. OB. .Mill 



840 


W ALUOE. G. W, Activated Carbon Mfrc. 

Wabbbn. j. 8, Cane Stripper 

Weber, w. C. Settling Apparatus 

Weile, H. C. Production of Soft Sugars 
Westebe States Machine Co. Spraying 

Sugar 

WlOKBNDBN. L., and OKBll, 8. A. W. 

Carbon Manufacture 

WiBQANl), W. Evaporator 

Wiikins,S.D., and others. Dried Molasses 
WiLLlAHS, B. C. BLieselguhr Preparation 
Wilson Bros. Bobbin Co. Manufacture of 

Decolorizing Carbon 

WBiqhi.B.S. Use for Molasses 

Wood, Chas. D. Pai)er Production from 
Straw 


565 

458 

174 

451 

52 

615 

564 

116 

52 

660 

397 

510 


Y ANNBY, Gbo.W. Beet handling Apparatus 
Ybbmak, Wm. Beet Puller ! 7 . . . . 


509 

454 






